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Scientific research and the popular literature have emphasived
the biological value of tag-and-release fishing. Relatively few
publications, however, have examined the anglers’ beliefs about
the imporiance of this activity. This paper summarizes sport
fishermen's behavior and attitudes related to tag-and-release
programs. The data were collected from three sport fishing
forums, s shark tournament, and a mailed survey 1o offshore
marlin and tina anglers. Almost all participants believed that
tag-and release fishing is important for conservation and
rosearch. The primary reasons for not participating were lack of
knowledge about existing programs and who to contact, not
wanting to be bothered with tagging, and concern about how the
data are used. The findings suggested that education and
incentives may significantly increase participation in lag-and-
release programs.

Fish tagging programs have existed for a number of years. Tags
typically have a serial number and instructions for returning the
tag 1o the tagging agency. Monetary rewards are sometimes
offered w encourage participation {Dell 1974). At a minimum,
individuals who agged the fish are informed by the agency
when one of their tags is returned. This feedback provides
additional incentive for participating in the program.

The popularity of tag-and-release fishing has increased
dramatically. This growth can be partially attributed 1o the
decline in fish stocks resulting from increased angling pressure
and decreased water quality. Size limits and bag regulations
have also contributed to the number of anglers who return
caught fish to the water. In addition, tag-and-release cfforts fit
well with an increasing conservation awareness. Anglers can
still enjoy their activity, while helping to maintain healthy
fish stocks.

3‘0[}1 the scientific and popular literature have stressed the
biological value of tag-and-release. The existing research
emphasizes two major areas. Some research has concentrated on
the tag-and-release process itself; examining such things as the
effectiveness of different types of tags, and the factors related 1o
hooking stress. Other studies have used the data obtained from
returned tags to estimaie growth and mortality rates.

Relatively fow publications have considered the social 3spects
f tag-and-release fishing. The goal of this paper is o

sommarize sport {ishermen’s behavior and atuimdes related to

tag-and-release fishing. More specif] ically, the cbjectives are

w: 1) assess angler involvement in the programs, 2) evaluate

the perceived effectiveness of tag-and-relcase practices,

3) determine perceptions of the importance of the activity as a
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conservation measure, and 4) identify ways to encourage future
participation.

Biolegical Effects of Tagging

The impacts of tag-and-rclease on fish growth and mortality
rates are complex. Numerous interrelated variables such as hook
type, waier temperature, anatomical hooking site and fish size
influence this relationship, and the responses of fish are
divergent even within a single species.

Additional complications arise because the {indings from some
biological studies do not always coincide with popular beliefs.
Many anglers fish with barbless hooks, for example, because
they believe that captured fish are casier to release, Other
anglers prefer barbed hooks because they believe that fish are
not hooked as deeply, and are less likely w be injured. The
available empirical evidence indicates that there is no difference
in mortality rates of {ish caught on barbless and barbed hooks
{Hunsacker and others 1970, Falk and others 1974, Bjornn
1975), and that the effect of hook type on fish survival is ofien
related to other variables. Research comparing single barbless,
treble barbless and treble barbed hooks (Titus and Vanicek
1988), found differential mortality among hook types was
apparent only during high water temperatures. In this instance,
the highest losses (§9%) oceurred with fish caught with single
barbless hooks. Other investigations suggest that fish
mortality is higher when single hooks as opposed 1o treble
hooks are used (Klein 1965, Warner 1976, 1978).

Independent of hook type, other studies have found a
relationship between water temperature and hooking mortality.
Titus and Vanicek {1988), for example, show that for rout
caught with Jures, mortality was Jess than 1.5 percent at water
temperatures hetween 5.5 to 15.5 degrees Celsius, but rose ©
nearly 50 percent as the temperature approached 21 degrees.
Similar relationships have been noted for black bass (Bennett
and others 1989) and large mouth bass (Schramm and others
1985). For those fish who did survive the tag-and-release
process, the higher the water temperature, the more delayed their
recovery (Wydoski and others 1976).

The anatomical siie of hooking also influences mortality rates.
Warner and Johnson (1978) found higher mortality rates for
Adlantic salmon which were hooked in the esophagus as
opposed o the jaw or mouth. Fish who bled after hooking were
also more likely to die than {ish who did not bleed.

Research findings on the impacts of size and age of fish on
hooking mertality are mixed. In one study, the mortality of
legal sized salmon was not significantly different from that of
sub-legal salmon, nor were there differences in mortality of
different age groups (Warner and Johnson 1978). Wydoski and
others (1976), on the other hand, found that hooking imposed
preater siress on larger than on smaller haichery rainbow trout,

Contradictory results were also found for the effects of tagging
on growth rates, Studies of lake trout (DeRoche 1963), walleyes
(Smith and others 1952), redfish (Kelly and Barker 1963}, and
haddock (Jensen 1963} suggest that tagging impedes growth.
The longer the tagged {ish lived, the more retarded was their
growth. These studies suggest that tags may have a signal
effect, in that they startle live prey on which the tagged fish arc
attempting to feed. Tags may also interfere with the swimming
abilities of fish. Contrary results were obtained by Jensen
(1967) in a comparison of the growth rales of tagged and
untagged cod fish. The tags had littde effect on the growth of
cod. Jt was hypothesized that the larger, robust cod can
compensate for the atiached tag better than the smaller species.



The suitability of different kinds of tags has also been smudied.
Eames and Hino (1983), for example, examined tag loss rates
for different types of tags on Chinook salmon and found the tag-
loss rates were low (2%-5%) for each tag tested (Floy anchor
tags, machine- and hand-implanted coded-wire tags, modified
Carlin and Swedish trailer tags). In a comparison of the Atkins
streamer and Monel metal jaw tags, streamer tags were evaluated
as unsatisfactory for long-term population studies, but were
satisfactory for shori-term river studies. The former judgment
stemmed from the sireamers’ poor retention rates and
considerable injury to the fish (MacGrimmon and Robbins
1979). Jaw tags, on the other hand, were effective for long-term
ecological studies, because they had a high retention rate and
caused litile injury to fish. Neither tag proved effective for
obtaining reliable growth rate data on smallmouth bass.

Davis (1959) found that bass tugged with streamers were
recaptured less selectively by gill nets than those with Petersen
tags. The strcamer tag was aiso more durable, more legible, and
less subject to physical and chemical change than either type of
spaghetti tag. Contrary to MacGrimmon and Robbins (1979),
the streamer tag was selected as the most satisfactory of the four
tags tested.

Qverall, the biological research shows no uniform or consistent
relationship between tagging and fish growth and mortality,
The type of hook used can influence survival, but the death rates
arc greater and recovery is slower in warmer waters, Some
studies suggoest that tagging results in greater stress for larger
than smaller fish, whereas other investigations show no
difference. Conversely, the growth rate of larger fish is less
effected by tags than smaller fish, Summarizing the suitability
of tags is difficult because the studies compared different types
of tags and there is no clear pattern of findings. The compiexity
of this issue, when coupled with the divergent biological
findings, highlights the difficuliics in educating anglers about
the importance of tag-and-release.

Social Research

A successful tag-and-release prograsn requires three elements: 1)
anglers must believe the technique benefits fish populations, 2)
anglers must be willing to tag fish, and 3) even if they are not
involved in tagging programs, anglers must retun the tags they
find on their catch. Most previous social research has focused
on the last criteria; the percentage of anglers who return tags
and the reasons for not engaging in this behavior,

During routine ereel surveys, for example, the U.S. Fish and
Wildlife Service secretly implanted fish tags into fish that had
already been caught (Matlock 1981, Green and others 1983). In
both investigations, less than a third of the implanted tags were
returned. The return rates for some species (e.g., flounder, sca
trout and red drum) were significantly higher than for other
species {e.g., sheepshead, black drum and Atlantic croaker). A
follow-up survey with a sample of these anglers, asked
individuals to specify why they had not reported their tags
{Matlock 1981). Failure 1o report the tag was most often a
result of failure to find the tag.

Dell (1974) looked at tag returns by type of tag (Carlin dangler,
Petersen disk, and Floy anchor pendant). Rewards of $1.00 for
cach disk and 310.00 for cach dangler tag returned were offered
during the first year of the study. No reward was offered for tags
from fish released in the following year. Retums were gencrally
the same for the three types of tags, however, more tags were
returned when a reward was offered.
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The study repoerted here builds on the previous social 1esearch tyy
examining the all three criteria for a successful program, -
Anglers” beliefs about tag-and-release {ishing, their reporieg

participation in tag-and-release programs, as well as the TEAS0ms
for not engaging in this behavior are investigated. )

Methodology

Data for this paper were collected from three different sourcesg,
On-site surveys were administered to all individuals
participating in three sportfishing forums held in New
Hampshire, New York and Virginia during 1989, The survey
was also distributed at a Fishermen's Magazine Shark
Tournament in New Jersey during that same year. Finally, the
identical questionnaire was mailed to offshore marlin and tuna
fishermen in Virginia. A total of 378 surveys were completed,

The four-page questionnaire assessed anglers' participation in
and beliefs about tag-and-release programs. Specific items
addressed:

years participating in tagging programs
number of fish tagged and tags returned
species of tagged fish caught

problems with tagging programs

benefits of being involved in tag-and-release
reasons for not trying tag-and-releasc

ways 1o encourage tag-and-release

L S B ]

Resulits

About a third (38%) of the anglers participated in tag-and-
release programs (Figure 1). Among the participants, 25
percent had been mvolved with a program for only 1 or two
years, while nearly a third each fell in the 3 to 5 (31%) and 6 1o
10 (28%) year participation categories. Sixteen percent had
done tag-and-release for more than 10 years.

3-8 yre 376

6~ yrs 28%
e 7%

Participated in
Tagging Program

Years
Farticipating

Figure 1. Years participating in fish tagging programs.

The National Marine Fisheries Service (NMFS) Cooperative
Gamefish Tagging Program, and the NMFS Cooperative Shark
Tagging Program were the two most popular programs (43% &‘”‘f
33%, respectively). Fifteen percent listed the American Littora:
Society program, and 2 percent specified Tag-a-Tuna.

Anglers were asked how many fish they had 1agged since
joining a program {Figure 2). Cnly 3 percent reported 1agging
no fish. A third had ragged between 1 to 10 fish, about a quartet
between 11 to 30, and shout a fifth between 31 to 50 fish.
Twenty-seven percent had tagged more than 50 fish.
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Each of the tagging programs notifies participanis when a fish
is returned with their tag. Sixty-one percent of the individuals
who had tagged fish had none of their tugs returned (Figure 3). A
quarter (28%) had received back 1 to 5 of their tags, and 11
percent reported returns of more than 5 tags.

¢ tags
8%

} e tage
Ty

+50 tage
32%

Figure 3. Number of tags retumed.

Most participants {61%) had not encountered problems with
their tagging program. For those who had difficulties, a quarter
(26%) complained about inadequate instruction on tagging
procedures {Table 1). Almost as many felt that either their tags
had not worked well (23%) or the tagging apparatus had caused
problems (21%). Nineteen percent had received slow feedback
from the program or had problems getting new tags. Only one
individual did not know who t contact for more tags,

Table 1. Types of problems encountered with tagging programs.

Types of problems Number of Percent of
encountered Respondents Respondents
Inadequate instruction on

tagging procedure 16 26%
Tags not working well 14 23
Problems with tagging

apparatus (not tags) 13 21
Slow feedback, problems getiing

new tags, not enough tags 12 19
Not sure of survival of fish & 1¢
Don't know who to contact

for more tags 1 1
Total 62 100%
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All respondents were asked about the types of tagged fish they
had caught (Figure 4). Thirty-seven percent of those who
responded had never caught a tagged fish, Tagged sharks and
striped bass were caught most often (18% and 14%,
respectively). Under a tenth reported catching tagged twna,
billfish and flounder.

None 37%

Billfish a%/

\¢

Figure 4. Species of tagged fish caught.

Nearly all (83%) of the individuals who had caught a tagged fish
reported returning the tag, Of the 25 individuals who had
trouble returning tags, 36 percent lacked knowledge or training
in the tagging process (Table 2). Sixteen percent did not
understand the imporiance of tagging and equally as many
expressed concern over what happens with the data from tagged
fish. A small number of respondents thought the programs were
not effective (8%), wanted more incentives (8%, or simply
lacked interest in participating {8%). Only one individual was
unaware of existing programs.

Table 2. Problems which inhibit returning tags.

Problems which Number of Percent of
inhibit returning tags Respondents  Respondents
lack of knowledge or training
in tagging process/techniques 9 36%
lack of understanding of
the importance of tagging 4 16
concern over what happens
with the data 4 i6
believe programs not effective 2 ]
lack of interest 2 8
need for incentive

return lags 2 8
lack of awareness of
existing programs 1 4
wo many different tag
programs 1 4
Total Z5 100%

General Bellefs About Tagging Programs
Non-participants were asked why they were not involved with
tag-and-release programs. Although nearly half (49%) were
aware of tagging programs, they did not know who to contact
(Table 3). Eight percent each either did not know tagging
programs existed or did not want (0 be bothered with lagging.



Seven percent were concerned about injuring fish, while a equal
number questioned how tagging data are used. A small
percentage of non-taggers were uncomfortable tagging fish,
caught 100 few or too small fish 1o tag, or kept all their catch for
personal consumption.

Table 3. Reasons for not trying tag-and-release.

Reasons for not trying Number of Percent of
tag-and-release Respondents Respondents
Knew programs existed but

did mot know whoto contact 131 49%
Did not know tagging

programs existed foranglers 22 8
Fish for fun/don't want to

be bothered with tagging 22 8
Concerned about injury to fish 19 7
Concerned about how

tagging data are used i9 7
Not comfortable with

tagging fish/too awkward 13 5
Not enough/too small fish

caught 10 4
Keep catch for personal

consumption 9 4
Do not fish for big gamefish 7 3
Too much trouble to keep

up with tags & record data 7 3
Haven't sent for tags 4 2
Other 3 i
Total 266 100%

Almost everyone (99%%) believed that there are benefits
associated with becoming involved in tag-and-release.
Education was seen as the rost viable approach for encouraging
more tag-and-release fishing (Table 4). These education efforis
should include inforration on existing programs, the benefits
of the programs, the status of fish stocks, and procedures for
obtaining tags and handling fish. Twenty-twe percent of the
respondents believed incentives would increase participation.
About a tenth felt more information on how the data are used
would fncrease involvement, while increasing tag availability
was mentioned by 6 percent.
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Table 4. Ways to encourage tag-and-release fishing.

Ways 1 encourage MNumber of Percent of
tag-and-release Respondents Respondents
Improve education and

exposure for program 186 62%
Encourage tagging through

incentive programs 63 22
Explain results of the

tagging program 27 9
Make tags readily available 17 6
Other 6 2
Total 301 101%

Conclusions and Recommendations

Although the sample for this investigation was admittedly
small, the findings suggest a number of issues for tagging
agencies to consider. Most of the individuals who completed
the survey were participants in either a sportfishing forum or a
fishing tournament, One might expect to find a higher level of
participation in tag-and-release programs among this sample
when compared o the general angler population. While almost
all recognized the benefits of tag-and-release, only a third of
this group participated in a program. This suggests that
additional promotional efforts are needed if participation is to
increase.

Most participants reported no problems with their tagging
programs. For those who had experienced problems, inadequate
instruction on tagging procedures, ineffective tags, problems
with the tagging apparatus and problems with getting new tags
were cited most often. Each of these concerns are under the
purview of the tagging agency, and therefore, can be improved
upomn.

Regardless of the anglers’ involvement in a tagging program,
most individuals reported returning tags from the fish they
caught. Lack of knowledge about tagging procedures, the
importance of tagging, and what happens with the tagging data
were listed as reasons for not returning the tags. These findings
again suggest that increased education cfforts may stimulate
greater participation.

Four of the five primary reasons for not participating in a
tagging program were related to lack of knowledge about 1)
existing programs, 2) who to contact, 3) proper procedures for
tagging fish, and 4) how the data are used. Promotional
information distributed where licenses are sold or through
fishing supply outlets could increase anglers’ knowledge and
address these questions.

Finally, relatively inexpensive rewards (e.g., certificates, pins,
hats) may increase participation in programs as well as the
return of tags. Even simple acknowledgement of tag returns has
been shown to provide an incentive for continued participation.
Regardless of the reward structure, it appears that tagging
ageneies can increase the effectiveness of their programs by
promoting their efforts through education and incentives.
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Although trapping has a long history in North America, it is
currently the focus of heated debate. Part of this debate concems
the reasons for trapping: is it a sport, a business, or a
subsistence activity? Unfortunately, we know little about
trappers, their attitudes, motivations, and personal
characteristics. This paper presents the results of two trapper
surveys--one in New York and one in Vermont. The results
show great similarity across the trappers of hoth states.
Muskrat and mink were the most common target species and
most trappers in both states wtilized foothold traps. The
majority had an educational level of high school or less, and a
median family income of between $20,000 and $30,000. These
results may reflect more recreational than profit-oriented
trappers, however, as many of the latter may have left trapping
after several years of declining pelt prices.

Introduction

Furbearer trapping has a long tradition in North America. Long
before European exploration, Native Americans engaged in
trapping activities using primitive devices such as deadfalls and
babiche snares. Fur trade and furbearer trapping provided much
impetus for early exploration and settlement by Europeans.
Over time, steel traps and wire snares were introduced and cash
outlets for furbearer pelts became available. As the Nation
developed trapping of furbearers was the primary source of
income for some individuals, but many others supplemented
income by capturing and selling furbearer pelts. In more recent
times, recreation trapping has become more prevalent.

In recent years, Northeast trapping has been affected by a
number of factors. Anti-trappers have attempted, by
legisiation, to outlaw or modify severely trapping equipment
and practices. Trapping opportunities have been diminished by
both loss of habitat and righis to access as a result of
commercial and residential development, shifts in land
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ownership, and land use changes. Pelt prices for most furbearers
also have declined substantially during the past decade. Asa
result of these and possibly other factors, the number of
trappers in New York and Vermont have declined considerably
since the early 1980%. In Vermont, the number of licensed
trappers dropped from 3 high of 3,090 in 1980 to 879 in 1989,
For New York (a state with a substantially larger population),
the number of licensed wappers fell from over 32,000 in the
1981-82 season to 12,338 in the 1989-90 season.!

In order to gain a better understanding of trappers--their
dependency on furbearers as a source of income, the motivations
underlying participation, and their views toward various aspects
of natural resource management--surveys were conducted of
trappers in New York and Venmont by their respective state
agencies. While the two studies were conducted independently
of each other, they provide information on some of the human
dimensions of furbearer trapping for two populations: one state
which is essentially rural in character (Vermont) and one in
which major urban centers play an important role in the socio-
political climate (New York). In this paper, the similarities in
and differences between these wappers are examined.

Methods

Information on trappers in New York and Vermont was collected
through two separate mail surveys conducted during separate
years. During summier 1989, the Vermont Depariment of Fish
and Wildlife, in cooperation with the U.S.Department of
Agriculture, Forest Service, Northeastern Forest Experiment
Station at Burlington, conducted a survey of individuals who
procured a Vermont trapping license for the 1988 calendar year
(Glass ct al., in press). A questionnaire solicited information
on trappers' characteristics, motivations, satisfactions, level of
effort during the 1988 season, views toward the changing
trapping environment, and proposed changes in regulations.
The questionnaires were sent to 293 randomly selected
individuals who trapped during 1988, with 151 rewrning
completed questionnaires--a return rate of 51.5 percent.

The New York survey (Siemer et al. 1991) was conducted
through a cooperative agreement between the New York State
Department of Environmental Conservation (DEC), the Human
Dimensions Research Unit at Comell University, and the
Northeastern Forest Experiment Station. In February 1990, a
subsample of 1,000 trapper-license holders was selected
randomly from a sample also taken at random of 1989-90
trapping license holders used by DEC to conduct their annual
telephone survey of {urbearer harvests. An initial mailing and
up to three follow-up reminders to nonrespondents were mailed
during the spring of 1990, producing a response rate of 73.6
percent (n=718) excluding nondeliverables and nonusables.

The questionnaires used in the two states were similar but not
identical. The analytical techniques employed also differed for
several key areas of inquiry. For example, scales of trapper
motivations were clustered using different techniques. In
Vermont, the SPSS-X hierarchical-cluster analysis technique
was applied to a list of motivation statements weighted by the
respondents, while in New York, similar data were subjected to
principal components factor analysis with varimax rotation.
Different scales also were used to weight the responses from
each state, but general comparisons of the results can be made.

1/ Trapping licenses are valid for the calendar year in
Vermont, but from October 1 to the following September 30 in
New York.



The New York questionnaire originally contained 26 motivation
statements; this number was reduced to 23 in the final factor
analysis in order to increase overall scale reliability (Siemer et
al. 1991). The Vermont study contained 41 motivational
statements. Some of the motivational statements in the two
questionnaires were identical but, once again, involved different
time periods and different populations.

The responses from the two states were subjected to student t-
tests and Bonferroni’s Correction, where appropriate, to
determine if differences among sample respondents statistically
were significant.

Results

Generally, wappers in both states sought the same species of
furbearers with similar intensity (Table 1). A higher proportion
of New York respondents trapped beaver and raccoon, while
more Yermont trappers pursned fishers, but no statistically valid
inference could be made regarding differences in the wtal capper
populations within the respective states, Even though New
York has longer trapping seasons than Vermont for most
species of upland furbearers, there was little difference in the
average number of days that respondents had traps set for given
species. Meaningful comparisons of average furbearer harvests
are difficult to make because of the different years involved,

Table 1. Trapper participation by species, number of days trapping for given species, and average harvest of furbearers by species, New

York (1989-90 season) and Vermont {1988 season).

Number of days traps set for species

Percent of trappers over season Average harvest of
who attempted New York Vermont furbearers for those
Furbearer £0 trap species Standard Standard pursuing given species
species New York Vermont Mean deviation Mean deviation New York® Vermont
Beaver 44 27 23 20.5 17 12.2 4 9
Bobcat 7 9 15 48 10 2.7 b 1
Coyote 26 28 22 13.9 23 15.8 b 4
Fisher 1 29 16 6.1 9 28 b 2
Gray fox 28 18 23 16.9 20 10.7 3 5
Mink 48 45 24 56.5 18 i1.8 4 5
Muskrat 59 56 24 23.3 22 20.4 38 70
Opossum 5 ¢ 14 4.7 © ¢ & ¢
Otter 10 12 27 11.5 23 22.0 b 1
Raccoon 53 40 23 20.1 20 12.3 12 13
Red fox 49 42 22 17.8 21 14.3 5 6
Skunk 3 4 22 59 24 20.4 d 13
Other 0 2 7 03 31 23.9 d 4

a

Average harvest less than one furbearer per trapper.

Information provided by New York State Department of Environmental Conservation.

Information not available. While opossum exist in Vermont, they are not considered an important furbearer and were not included in

the survey by the Vermont Department of Fish and Wildlife,
Information not reported.

The number of traps owned by respondents did not vary
substantially between the states (Table 2). In fact, the median
number of traps owned by category were almost identical,
although the means differed to some extent (mean number of
foothold traps was 89 for New York trappers and 78 for Vermont
rappers). With respect to body gripping traps, the average for
New York trappers was 64, compared to 48 for Vermont
trappers. Neither of these differences was statistically
significant at the 5 percent level.

While an overwhelming majority of trappers in both states sold
furbearer pelts to local buyers, they also were likely to utilize
other outlets. The two samples revealed some differences in
secondary product utilization. Other parts of furbearers besides
the pelts were sold by 21 percent of New York trappers, but only
14 percent of Vermont trappers. New York trappers (24 percent)
also produced more handicrafts from furbearers than their
Yermont counterparts (13 percent). Slightly less than 30
percent of the wappers in each state utilized furbearer meat for
personal consumption.
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Table 2. Trap ownership by New York and Vermont trappers.

Number of traps owned

New York trappers Yermont gappers
Type of Trap Mean Median Mean  Median
Foothold 885 56.0 77.6 54.0
Body gripping 63.8 36.0 48.0 350
Padded foothold 1.2 0.0 0.4 00
Other 19 0.0 1.9 0.0
All 155.4 92.0 127.9 89.0

A minority of respondents in each state indicated that monetary
income from trapping exceeded expenditures. Approximately
29 percent of Vermont trappers reported positive net returns,
compared to 20 percent in New York. Another 27 percent of
Vermont trappers and 21 percent of New York trappers broke



even. The remainder of the trappers (48 percent in New York
and 44 percent in Vermont) had expenses that exceeded income.
Eleven percent of the New York respondents indicated that they
couldn't recall their expenses. It should be reemphasized that
these surveys were conducted in differcnt years, so the
differences might be attributed, in part, to changing pelt prices.

In both states, trapping occwred principally on private lands,
but about 40 percent of the respondents in each case also used
public lands.

For the most part, the trappers of the two states had similar
socio-economic and demographic characteristics (Table 3).
Based on the sample alone, there is some evidence that the age
structure of New York trappers is somewhat younger than that
for Vermont; both mean and median ages for Vermont trappers
exceed those of New York. Further, one-third of New York
respondents were under 30 years of age, compared to 12 percent
of Vermont trappers. A higher proportion of Vermont trappers
also were over 60 vears of age. While these sample
characteristics are of interest, they are not statistically
significant at the .05 level.

Table 3. Characteristics of New York and Vermont trappers.

Characteristic New York  Vermont
Age
Mean 36.8 48.0
Standard deviation 17.2 14.3
Median 37.0 50.0
Percent over 60 years 14.6 20.0
Percent between 3() and 60 years 52.8 68.0
Percent under 30 years 32.6 12.0
Education: bighest level of attainment
Below high school 26.3 19.9
Percent completing high school 42.4 46.4
Percent atiending college 21.9 20.5
Percent completing college 5.5 9.9
Attended graduate school 3.9 3.3
Household income
Median $20,000- $20,000-
$29,999  $30,000
Percent under $10,000 14.4 13.3
Percent over $50,000 13.6 9.1

Measures of education attzinment and income were guite similar
for the trappers of both states. Over three-quarters of the
respondents from each state indicated that they had completed at
least high school, and it should be noted that many younger
trappers were still attending school, so their final level of
educational attainment had not yet been reached. Median
houschold income levels were in the $20,000 to $30,000 range
in both cases. For both states, household incomes less than
$10,000 were reported by approximately one-seventh of the
respondents, On the other hand, over 10 percent of the
respondents from both states were in excess of $50,000.

fn terms of wapping background and experience, trappers from
both states were similar (Table 4). Vermont respondents
indicated somewhat greater experience, but this might well be
attributed to differences in wording of the questions. Expericnce
in New York was related to purchase of a trapping license,
whereas Vermont trappers were asked only to indicate the
number of years they had trapped. Since younger trappers are
not required to purchase licenses, this, alone, might explain the
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slight discrepancy between the two states. Age when an
individual began trapping was also based on purchase of a
license in New York, but niot in Vermons, For both siates, both
the mean and median ages that individuals began trapping was
in the teens.

Table 4. Background and experience of New York and Vermont
trappers.

Characleristic New York Yermont
Years of rapping experience
Mean 15.9% 21 .4b
Median 12.0% 16.5P
Age began trapping
Mean 19.0° 16.99
Median 16.0° 13.0¢

Years in which a New York wrapping license was procured.
Total number of years trapped
Age at purchase of first New York trapping license.

oo oo

Age first began trapping regardless of trapping license
purchase.

Even with the differences relating to data collection and

analysis with respect 10 motivational statements, some general
comparisons for the trappers of the two states can be made.
Trappers in both states tended to have a wide range of

motivations, but there also was considerable commonality with
respect 1o motivations among individuals and between states.
Motivations such as being outside and interacting with wildlife,
were acknowledged widely by the respondents from both states.
Other reasons for trapping cited by a high proportion of
respondents related to escape from daily routine, achievement,
excrcise and physical health, stimulation, and solitude.

For the New York study, the factor analysis grouped trapping
motivations into six dimensions or factors (Table 5). Based on
the loadings retained. the factors are identified as: (1) escape and
relaxation; (2) appreciation of wildlife, nature, and the out-

doors; (3) personal accomplishment or achievement; (4)

utilitarian incentives (obtaining meat, nuisance or damage
control); (5) personal health and fitness; and (6) affiliation with
other people, especially family members. Sample group means
indicated that the strongest dimensions of motivation related to
nature appreciation and personal achievement, while

motivations related to socialization and affiliation were less
important,

The cluster analysis of the Vermont data reduced the number of
viable motivations from 42 to 27 and identified nine clusters
(Table 6). The mean weights indicate the clusters most favored
by the respondents, with the maximum possible score being
5.00. As with factor analysis, each cluster is described on the
basis of the elements that it contains. For Vermont trappers,
the highest weighted clusters were challenge, interaction with
nature, and personal achievement. Other clusters with high
ratings were technical achievement, escape, health and fitmess,
and socialization. Disseminating trapping skills had 2 ratin
somewhat above the median but below the clusters previousiy
described. The cluster relating to the importance of income
from trapping was at mid-scale, indicating that it tended towardg
a neutral overall rating.



Table 5. Facior descriptions and loadings for 23-item motivational scale for New York wappers, 1989-90 season.

e -
gﬁﬂ.ﬁ_ Beseription - Motivational Scsle Element Factor  Loading
Or 1 Nature appreciation To experience/enjoy nature LB157
To observe wildlife L7358
To learn about wildlife L6829
To spend time outdoors 5406
To fee] like a part of pature 5080
Factor 3 Escape To get away from everyday problems 7030
To get some time 1o think L6883
To relax and relieve stress 6198
To get a chance to spend time alone 3853
To get a change from my routine 3895
Factor 3 Personal achievement To get a sense of accomplishment 6030
To test my skills and abilities 5892
To do something chailenging 5335
To get a sense of self-sufficiency 3072
To do something exciting 4275
Factor 4 Affiliation/socialization To maintain family radition 6236
To be with family members 5496
To teach or share my skills 4916
Factor § Economics To control nuisance animals 8120
To control predators 7647
To obtain meat for myself, family 5438
KFactor 6 Health, {itness To get exercise L7982
To siay in shape 2264

Percent variance explained by Factors: F1 (28.8) + F2 (6.1) + F3 (5.9) + F4 (433 + F5 (3.4) + F6 (3.0) = 51.4

Source: Siemer, W.F.; Baicheller, G.R.; Brown, T.L; Glass, R.J. 1991. Characteristics. motivations, and involvement of trappers in
New York. Human Dimensions Research Unit Series Publication 91-1. Dept. of Natural Resources, College of Agriculture and Life
Science, Comell University, Tthaca, N.Y. 37 p.

Table 6. Cluster analysis and mean weights by cluster for Vermont trappers’ motives, 1988 scason.

Cluster Mean

Description Motivational Scale Flement Weleht

Challenge 1 enjoy being outdoors 4.7%
Liind wrapping exciting

Interaction with nature Trapping is a good change in my daily routine 4.48

I like heing outside in rapping scason

Trapping helps me get away from some of life's routine demands
Trapping is 2 real change of pace

Trapping makes me feel at one with nature

1 enjoy learning about all kinds of wildlife

I enjoy observing wildlife while on the trapline

My relationship with wild animals is personally impertant to rae

Personal achievement The anticipation is a big part of rapping 4.40
Trapping gives me a sense of personal achicvement

Technical achievement I enjoy perfecting my trapping techniques 4.33
1 enjoy the art of camouflaging sets

Escape I enjoy the solitude on my trapline 4.23

Trapping helps me relax and relieve tension
Trapping gives me time o think
Health/fitness Trapping helps me keep in shape 4.11
Trapping kceps me physically healthy
L like the challenge of trapping

Socialization I enjoy being part of the trapping community 4.11
i enjoy the company of other trappers away from the trapling
Disseminate skills 1 like to teach others about trapping 3.77

I like 1o help vthers develop rapping skills
{enjoy sharing my trapping skills with others

Income Trapping helps pay the bills 2.94
‘ Trapping provides extra spending money

Source: Glass, Ronald J.; More, Thomas A.; and DiStefano, Jim. {in press). Vermont trappers: characteristics, motivation, and views,
U.5. Department of Agriculiure, Northeastern Forest Experiment Station.
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Swmmary and Discussion

The numbers of Heensed wappers in both New York and Vermont
have steadily declined since the early 1980's. A general decline
in furbearer pelt prices certainly is a major factor in this decline,
but other factors are also relevant. Trapping opportunites are
becoming more scarce, and anti-irapping sentiment appears o
be increasing.  Since profit-oriented trappers are more likely ©
be discouraged by low pelt prices than recreational trappers, the
resnlts of these two surveys may be more reflective of those
trapping for non-monetary motivations, Profit-secking
trappers are more likely 1o sit out years having low pelt prices
and to seck alternative sources of income in the interim.
Nonetheless, abrnost one-thisd of the respondents indicated that
securing additional mcome was an important motivation for
trapping. In the current market situation, recreational
motivations predominate, but a significant subpopulation of
income-moiivated trappers remains actve.

Trappers in cach of these two stales were quite similar in the
species trapped and the average number of days in which traps
were set, even though New York had longer trapping seasons for
most upland species. While sample responses differed in some
cases, such as # higher proportion of trappers in New York
seeking beaver and raceoon, these differences were not different
significantly at the 5 percent level, Only minor differences
were reporied in harvest levels for most species, muskrats being
the lone exceplion. Again, the difference in muskrat havrvest
was not statistically significant, and did involve different years,
50 species availability and pelt prices may have been an
influence.

Trap ownership by tvpe was also similar for both states. In
both cases, few respondents owned padded foothold aps, so
regulations outlawing conventional fonthold traps would require
most trappess to invest in new eguipment or rely on greater use
of body gripping traps. The Iatter are viewed as more humane,
but kill non-target species ss well as target species,

In terms of demographic characteristics, there were, again,
consilerable similarities between the wappers of the two states.
Educational attainment among trappers from New York asd
Verment approximated one another. Houschold incomes were
within the same range. An hmportant consideration is that
nearly 14 percent of the respondents from cach siate had
houschold incomes of $10,000 or lexs. Participation in
trapping fmay provide 2 source of income, as well ag
psyehotogical and sociocultural payoffs for which low-income,
rural households have limited aliwrnatives.

With respect 1o the age strecturs of rappers, there were apparent
differences beiween Mew Yotk and Vermont respondents. While
statisueally valid dilferences were not found, both the mean and
modian age of Yermont wappers excesded those for Mew York

trappers. Twelve percent of the Vermont wappers were under 30
years of age comparad 1o almost one-third of New York trappers.

In both states, the strongest rapping motivations were "nature
appreciation” and “personal achievement.” Vernont trappers
also bad & strong measure {or "challenge,” but the variables in
this cluster were included in the personal achievement factor for
New York trappers. {n both states, income or economic factors
were at the bottom of the scale.

While there are considerable differences in the general
perception of Vermont and New York with respect 1o pressures
on resource use related to population density and urbanization,
the characteristics and motivations of active furbearer trappers
were quite sirilar, Obvicusly, information on the large number
of trappers who have become inactive would improve our
understanding of trapper behaviors, motivations, and
anticipated payoffs. Certainly, the potential for dropouts to
reenter the trapping community as various factors change over
time i3 an important consideration in furbearer management,
Further, trapping must be considersd within the broader context
of the diverse public demands for corumon property resources
including furbearers.
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A survey of holders of a 1989 New Hampshire oyster-harvesting
ficense revealed that recreational oyster harvesting is pursued
mostly by older men. The 1988 closing of some parts of Great
Bay to oyster harvesting resuited in license holders' taking one
fewer trip and taking about six minutes longer to harvest one
bushel of oysters in 1989. The average annual harvest also
decreased almost one bushel. Respondents generally believed
that Great Bay oysters were safe to eat. The majority of
respondents were not interested in oyster depuration but were
willing to contribute toward a fund dedicated to oyster-bed
management. Logit analysis revealed that the probability of
willingness to contribute to an oyster-bed management fund
decreases when the respondent’s annual income is smaller than
$20,000, and when the respondent's oyster-harvesting
experience is fifteen years or fewer.

Introduction

Oyster harvesting in New Hampshire's Great Bay and its
adjoining waters has a long tradition. A report entitled The
Fisheries and Fishery Industries of the United States, published
in 1887, says that Native Americans in pre-colonial times took
oysters from the Bay [U.S. Commission of Fish and Fisheries].
The same publication reports that a commercial oyster industry
that started in the area in 1874 declined in 1879 because of over-
raking of the oyster beds.

Today only recreational oyster harvesting is allowed in the Bay.
Many people in New Hampshire, particularly those livir; in the
southeastern part of the State, pursue this pastime. All areas of
the Bay were once open to oyster harvesting, but in 1988 the
New Hampshire Fish and Game Departrent, the State agency
that has jurisdiction over this activity, announced that because

of pollution, oysters may not be harvested from certain areas.

The closing of those areas raises some important issues: first,
how safe for consumption are the oysters taken from the
remaining open beds? If the surrounding waters are polluted,
wouldn't the open area become polluted eventually? Second,
because the restrictions concentirate oyster harvesting in a
smaller area than before, the threat of over-harvesting in the
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open beds exists. How real or immediate 1s this problem? If
license holders fec! that the Great Bay oysters are unsafe to eat,
or if they find that it is getting more difficult to harvesy, they
may cease the pursuit of this recreational activity. Oyster
harvesting is genceally, a pleasant and harmless way of
enjoying nature's bounty. Compared to other outdoor
aclivities, oyster harvesting poses minimal threat to the
environment. Oyster harvesters, in their purchase of boats,
equipment, and supplies also contribute 1o the economic well-
being of businesses and towns around the Bay. For these
reasons the possible demise of recrestional oyster harvesting is
a source of concern.

There are strategies that could solve the oyster-safeness and
diminishing harvests problems. In particular, depuration has
been used to rid oysters of contaminants that make them unsafe
for human consumption. The process involves placing just-
harvested oysters in tanks through which clean water runs, The
oysters have 1o be kept in the tank for about twenty-four hours
which allows them to filter out the contaminants. The problem
of over-harvesting in the open area can be addressed by
managing the oyster beds 1o maintain or increase oyster
population numbers. Management could include activities like
raking of the beds and planting culich (i.e., materials like
shells, etc. 1o which oyster larvae may attach) [Maryland
Department of Fisheries].

There is little available information about oysters and oyster
harvesting in Great Bay. The N.H. Fish and Game Department
keeps a record of people who purchase licenses, and cstimates
the total oyster population periodically. Beyond these,
mformation about the harvesters, the volume of harvest, and
other oyster-related factors and activities do not exist.

The Survey

In April 1990, a survey of 1989 New Hampshire oyster-license
holders was conducted. The study objectives included the
following: (1) determine the socic-cconomic characteristics of
the people who harvest oysters; (2) determine how the area
restrictions affected their oyster-harvesting activities; (3)
determine their perceptions about the safeness of cating Great
Bay oysters; and (4) assess their attitudes toward (a) oyster
depuration which could ensure safeness of oysters for
consumption, and (b) management of oyster beds which could
maintain or increase the oyster population.

The names of license-holders were obtained from the N.H. Fish
and Game Department. The mailing list contained the names of
771 individuals who paid for a license in 1989 plus those of
thirty people who had permanent licenses’. Of the 801
questionnaires seni out in the first mailing, 240 were returned.
A second mailing o the non-respondents resulied in an
additional 126 responses for a total of 366, or a response rate of
forty-six percent.

1/ Those who obtain a New Hampshire oyster-harvesting
license when they are 68 vears old obtain a permanent license
that allows them to harvest oysters in succeeding years without
paying a fee,



Summary of Findings

Characteristics of Oyster Harvesters

The survey resulis suggest that recreationsl oyster harvesting is
pursued mostly by older men. Ninety-five percent of the
respondents were male, and sizly-two percent were fifty-five
years old or older. Only ten percent of the respondents wers
below thirty-five years in age, and oply two respondents were
younger than iwenty-{ive years.

On the surface these figures may imply that this activity may be
in danger of dying out. But an analysis of the ages of people
who went oyster harvesting {or the {irst time in the period
1984-89 reveal that a high proportion took up this pastime
when they were older than fifty-five vears, It appears that
people tend to pursue other forms of recreation when they are
younger and some go into ovster harvesting in their later years.

Thirty-eight percent of the respondents had been harvesting
oysters for fewer than five years, 19% for six to ten years, and
25% for mote than 20 years. Those in the 55 to §7 years age
group predominated in each length-of-harvesting-experience
category. Seventy-five percent had an annual income of ar least
$20,000, and 60% had a higher than high school education.

Effects of the Closing of Some Oyster Beds
Respondents were asked for information on the following
factors before and after closing of some parts of the Bay:
number of oyster-harvesting rips per year, time it ook to
harvest onc bushel of oysters, amount of annual harvest, size of
oyster-harvesting party, mileage from home to place ol harvest,
boat fuel used per trip, and time it took to reach the oyster bed
from the respondent’s boat mooring, The clesing of some parts
of the Bay appear 1o have had an effect on most of the oyster-
related activities of the respondents. The changes in the
average number of trips per yoar, the average time it takes ©
harvest a bushel of oysters, and the average amount harvested
per year were siatistically significant, Respondents took, on
average, about one fewer trip in 1989 than before 1988 and they
also took about six minutes longer to gathor one bushel of
oysters. The average quantity harvested was lower by almost
one bushel in 1989 than in the years hefore the closing of some
ayster beds.

The changes appear to be minor, but il must be emphasized that
at the time of the study only about two years have elapsed since
the imposition of area restrictions. The long-term effects could
potentially be more significant,

Perceptions as to Safeness of Hating Oysters
Respondents generally believed that Great Bay oysters were safe
to eal; however, more people felt they were safe to be caten
cooked (91%), rather than raw (35%). This safe perception was
confirmed by their answers to the question as to which they
considered safer health-wise, cating oysturs purchased from
stores or consuming oysiers they harvested themselves. Only
9% of the respondents felt that purchasing is definitely safer
than harvesting. Fifty-two percent feli that Great Hay oysters
are safer; and 39 percent felt that both are cqually safe.

Nincty-nine people who believed that harvested oysters are as
safe as purchased oysters gave their reasons for that perception:
id that Great Bay oysters are tosted by the NHL Fish and
Game Department®, wnd 18% said that they believe Great Ray is
a safe ovsier soutce while they do not know The poilution status
of uther oysier sources.

Nay

140

One hundred seventy respondents who thought that harvested
oysters wre safer than purchased oysters cited their reasons:
Forty-six percent said that because they harvested their own
oysters they were sure about their freshness. Forty-four percent
said that they know the pollution status of Great Bay and they
are confident that the oysiers from the open area are safe to eat,
Furthermore, they de not know how poliuted the sources are of
purchased oysters. Four percent said that the State Fish and
Game Department monitors oyster beds and inspects the
oysters,

Attitude Toward Depuration

The survey contained a question on whether the license holder
would be interested in having oysters that they harvest
depurated so that they will meet acceptable health standards.
Forty-one percent said they were interested; 59% said they were
not interested.

Respondents were asked as to the amount of money they are
willing to pay for depuration and 66% answered that they are not
willing to pay any amount. They cited the following reasons:
29% said they are not interesied in depuration because they like
oysters fresh out of the water; 18% said that the real problem is
cleaning up Great Bay; and 12% believed that depuration is not
necessary because oysters from the open area are safe to eat.

Attitude Toward Contributing fo a Fund Dedicated
to Management

The problem of potential over harvesting of oysters in the open
arcas can be addressed by managing the beds to assure that the
oyster population remains high or at least enough lo sustain the
demand. Such activitics would not be costless and revenue from
licenses may not be enough 10 support a management program,
Survey respondents were asked about their willingness to
contribute 10 a fund earmarked for oyster-bed management.

Fifty-two percent of the respondents said they were willing to
contribute; the average amount that they were willing to pay
was $21.00. Those unwilling to coniribute cited the following
reasons: license fees should be used for oyster-bed management
(31%); the costs of oystering are alrcady high (16%); a
management Program is not necessary because there are plenty
of oysters and oysters grow by themselves (12%); and the real
problem is cleaning up Great Bay (10%).

The differences in the willingness to pay response in the sample
was analyzed with the use of a logit model. It was hypothesized
that a respondent's income level, length of oyster-harvesting
experience, round-trip distance from the respondent's home to
the oyster bed, and the change in average harvest per wip would
affect the probability of that respondent's willingness to pay 2
positive dollar amount for oyster depuration. The model
specification is as follows:

where ik is the probability of a respondent's willingness 10
pay a positive amount for oyster management when the

2/Contrary to some respondents’ perception, the N.H. Fish
and Game Department does not test oysters for the presence of
contaminants or monitor water pollution levels in the open
area.



respondent’s annual ncome (¥} is 3 (=1, 520,000 or less;
Z=greater than 520,600}, len of oyzier-harvesting
experience {E} is § (j=1, less than or equal 1o 15 years; j=2, more
than 15 years), round-trip disiance (D) from home 10 the oyster
bed is k (k=1, less than or equal to 50 miles; k=2, more thun 50
miles, and change (C) in average ovsier barvest por trip from
before 1988 to 1989 15 1 (=1, greawr than or equal lo zero: 1=2,
less than zero), ¥ represents the mean of the logis (the
dependent variable) for all combinations of the independent
variables; and __ reprosenis the effect on the logit of each
category of the independent variables. The model was estimated
using the SAS CATMOD procedure becauss the mdependent
wariables were measured on a cacgorical seals.

The results {(Table 1) indicate that the probability of a positive
willingness 1o pay response is associated with the respondent’s

annual income level and length of oyster harvesting experience.

The probability of a positive rezponse decreases when the
respondent's income is smaller then 326,000 a year. Simiarly,
the probability decreases when the rexpondent has been
harvesting oysters for fifteen yeavs or fewer.

Table 1. Maximum Likelihood Estimates of Effects of the
Independent Variables on the Probability that the Amount a
Respondent is Willing w Pay for Oyster-Bed Management is
Greater than Zeto

Parameter Coefficient  Sud. Error  Chi-Square
Intercept -03.26 0.17 2.46
Income -0.38* 0.14 7.76
Experience 0.46% 0.13 12.81
Distance (.05 0.13 0.13
Change 0.10 0.13 (.56

Likelihood Ratio Statistic=573%*

#  Statistically significant at the a=0.01 level

=% Unable to reject HO: There is general association between
the independent and dependent variables, at the d=0.10
significance level,

Implications

It appears that many respondents were not familiar with oyster
biology, particularly in the area of how oysters could become
unsafe for human consumption. For example, many license-
holders said that they believed that Great Bay oysters were safe
10 cat because they were fresh. Oysters may be fresh buot if they
came from polluted waters they may still be unsafe.

It would be helpful to provide those who purchase a license
printed information on oyster binlogy. Information on ways
license-holders could help to ensure a viable oyster population
could also be included. For example, retorning shells into the
water would increase the number of oysters by enhancing culich
formation.

Many respondents felt that, because harvesting was allowed in
the open area, the oysters were safe 1o eat, This perception
raises some questions: is it a fact that oysters are safe 1o eat?
Are they safe to eat all year, or are there times when one should
refrain from taking oysters from the Bay7 This issue is
highlighted because in some states the vegulatory agencies
close oyster beds after periods of hesvy rain. Runoif increases
the levels of coliform bacteria in the waters and in the oysters.
Studies that would periodically analyze the safeness of oysters
for human consumption, especially after heavy rainfall, would
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The survey rest w o miney decline in average harvest, as
well as shghtly mere Sme invelved i harvesting 2 bushel of
oysiers, after the wres closing, These were the effects after only
twa years; the o effects could be greater. Although this
does not necessanily mdicate that the open area is being over-
harvesied, it docs suggest the need for estimating the total
harvest rate in the Hay. This information, together with
knowledge about the size of the oyster population and how they
thrive under current conditions, would help determine if the
existing harvest pressure poses a threat to the oysier
popuiation. If over-hurvesting is indeed an actual or potential
problem, oysier bad ynunagement could be practiced 1o assure
ample quantities of this shellfish in the long run. The survey
resulis indicate Jcense-holder support, and even willingness to
pay. for oysier-bed management.

5 3

The results of the logit analysis indicate that some care should
be exercised ia insutuiing a program that would ask oyster
harvesters 1o coattibute 1o« fund for management. Increasing
license {res fo ralse the money for this purpose may drive some
peeple, these in the lower income categories in particular, out
of oyster-harvesting.  Although this approach can reduce the
demand {or oysters and the need for management, it will likely
be at the capense of the poorer people. If the objective is to
raise funds (not reduce the demand for oyster-harvesting) then
other approachas chondd be considered.

The logit analyeis results also show thet those who have been
harvesting for more than fifteen years are morve likely to
contribute than those with shorter harvesting experience.
Those in the first group are likely to be more familiar with the
fong-run historv of ovsier harvesting in Great Bay, and thus
perceive 2 nead for management. Perhaps those who have
shorier experience could be encouraged to contribute by
providing them with information on the history, current
situation, and future prospects of oysier harvesting in the Bay.
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MEASURING THE BCOMNOMIC VALUERE OF

WILDLIFE: A& CAUTION!

T. H. Stevens

Professor of Resource Economics. Vraper Hall, University of
Massachusetts, Amherst, MA 01007

Wildlife values appear to be very sensitive o whether species
are evaluated separately or together, and value estimates often
seem inconsistent with neoclassical economic theory, Wildlife
value estimates must therefore be used with caution. Additional
research about the natvre of individual value structures for
wildlife is needed.

Introduction

Antempts to derive economic values for wildlife are undertaken
for a variety of wagons. The earliest studies focused on the
value of wildlife 1o "users,” such as hunters. Shortly thereafter
the ecalagical sciences brought attention to the imporiance of
species that have fo gadisonal “use” value. Economisis
responded with the suggestion that wildlife might produce
several types of “nonuse” or existence values. Krutilla {1967),
for example, argued that people often value natural resources
that they have no desire 1 ever actually use or see.

Empinical evidence has tended 1o confirm Krutilla's hypothesis
(see Boyle and Bichop, 1987): i fuct, nonuse values may often
be the most important component of tal cconomic value.
Information shout nopuse value s besoming increasingly
fmportant becwise Hiigation for environmenial damages
frequently requires 1, aod because the opportunity costs of
wildlife preservation continue 1o grow. B s the scope of
valuation expands, new problems emerge, amd wildlife value
estimates continue to he viewed with skepticism {see Sagoff,
19RH).

This papes examines the valulity and meaning of wildlife
value estimates denved from the contingent valustion method
{C'VY. 2 CV is the only method which can estimate both "ose®
and "nonnse” vatues. However, OV resulis often appear to he
very sensitive 10 whether a natural researce 18 valoed on ity awn
or as part of # more mclusive catepory. Apother concern is that
since devisions about wildlife often invelve ethical or moral
vonsiderations, many people may be unwilling or unable to
asgign mesningful cconomic values 1o wildlife.

These problems suggest that wildlife value estimates must be
used with cantion. We conclude that better information is
required about the natwe of individual value structures for
wildiife and about "what goes on in proples’ minds” when they

vespond 1o OV questions,

1/ This research was sponsored, in part, by the Forest
Service, VLS, Blepartment of Agriculure.

2 Contingent valustion uses survey questions to elicif the
atindividuals wouold be both willing and able 1o
fe.

mazrimum 2

pay for wildl

Concepts of Economic Value

Some wildlife species have market value, and both implicit and
explicit economic values are derived from the recreational
opportunities associated with wildlife, However, these
measures do net necessarily capture all aspects of public
preferences und valuation; a more complete valuation includes
"nonuse” or existence values.

Weisbrod (1964) and Krutilla (1967) introduced the notion that
economic value may accrue © individuals not actually using
wildlife. Weisbrod suggested that in an uncertain world
"nonusers” might pay an option price o refain the possibility
of future use while Krutilla argued that people often value natural
resources that they have no desire to every actually use. Several
motives for Krutilla's existence value have been suggested:
some may value the knowledge that the resource is available for
the enjoyment of others, some may wish 1o leave an endowment
or bequest to future generations, and some believe that natural
resources have intrinsic value independent of any benefit or
harm to hurnans.

There is, however, substantial debate about the structure of
individual preferences which give rise to these values. Loomis
(1988) suggests a general form of an interdependent utility
function:

U& = pa(fla (X@g Rg_) + fza(Qav (Rw Qb}))

Where U, is a weakly separable function relating the utility of
individual 2 to a's own consumption of private goods, Xg; a's
use of the natural resource, R,; knowledge that other people
(represented by b) are able 1o use the resource, Ry, personal
satislaction from knowing that the resource exists, Qa; and the

knowledpe that others derive satisfaction from knowing that the
resource exists, Q.

The total resource value in this formulation consists of several
self-interest and altruistic components which can be held
sirpuliancously by each individeal. These components can be
aggregated into three main categories; (1) personal use values
(ncluding option value); (2) use by others (including bequest
separability means that the marginal rates of substitution
between goods purchased in the market, X, are independent of Q
and consequently contingent valuation is the only technique
capable of measuring these values,

Muany important questions about the valuation of wildlife
remain. Two problems are of primary concern here. First,
strong embedding effects have frequently been observed in
which the value of 8 natural resource is much larger when
evaluated on its own than when valued as part of a more
inclusive category (Kahneman and Krnetsch, 1990). This result
is inconsistent with neoclassical economic theory unless
people are willing to pay a large portion of their income (or
budget) or unless the natural resources contained in Ry Ry are

3/ The bundle of private goods, X,, can include wildlife
related commodities, such as books and televised nature
programs. Each individual is assumed to have a unique set of
tastes and preferences which change over time with experience,
development of skills and learning. The current preference
siructre is therelore directly related to previous use and
experience (Randall and Stoll, 1983).



close substitutes. Neither condition is likely and as pointed out
by Kahneman and Knetsch, "..if the value (of a resource) is
much larger when i1 is valued on its own than when it is
evaluated as part of & more inclusive package of public goods,
which measure is the correct one?”

Other problems arise from the public good nature of nonuse
values associated with wildlife.# Economic theory often fails to
explain individual behavior abut the provision of public goods.
Examples abound: Why do we contribute to public broadcasting
when we know that others will contribute, and if we do
contribute, how do we decide on how much?

Several competing theeries atiempt 1o explain cooperative or
"social” behavior related tw the provision of public goods.
Margolis (1982) purposes a dual atilities model to explain how
individuals allocate resources (income, time, etc.) to satisfy
preferences for both public and private goods. Preferences for
public goods are assumed to be irreducibly distinct from those
associated with private goods; there is no "grand maximand."
Rather, Margolis suggests that individuals attempt to seck a
balance or "fair share” allocation between private goods and
social spending. CV results might thercfore represent
individual's judgements abont paying their "fair share" as
opposed to the economic value of the goods in question,

Another perspective is presented by Holl nder (1990) who
argues that individuals gain social approval by contributing
toward the provision of public goods. As a result, willingness
0 pay vepresents the combined value of "social approval” and
of the good itself. Frank (1987), Sen (1979), Elster (1989) and
Edwards (1986) suggest that individuals attempt to maximize
programs. Each individual is assumed to have a unique sct of
personal satisfaction subject to constraints imposed by social
norms and commitment fo moral duty. Edwards (1986), for
example, argues the need to identily CV respondents with
ethical preference structures. According to Edwards, ethicists
may be motivated by commitment 1o the existence of wildlife
"..1ooted in what one thinks as being right or wrong from a
moral or ethical point of view regardless of how one’s own
welfare might be affected” (Edwards, 1986, p. 147). Some CV
respondents might therefore refuse to make tradeoffs between
money and wildlife. A more important concern, however, is
that some ethicists might be willing 1o pay, but the amount
might not represent economic value in the usual sense.
Kahneman and Knetsch, for example, argue that CV responses
"...reflect the willingness to pay for the moral satisfaction of
contributing to public goods, not the economic value of these
goods.” Opaluch and Segerson (1989) and Harper (1989) take a
slightly different view and argue that choices involving moral
principles produce conflict and ambivalence which results in
avoidance (nonresponse to CV questions), and use of simple
lexicographic decision rules about monetary commitment,

A fundamental concern about wildlife valuation which emerges
from this brief review is that economic values derived from CV
may not be comparable (if significant nonuse values are
invelved) with those associated with other goods and services.
CV respondents may be "paying” for social approval, for moral
satisfaction, or their "fair share.” Therefore, CV results may
frequently be misinterpreted. Yet there is little empirical

4/ Existence is a purc public gook; one individual’s
enjoyment of existence does not reduce that of another.
Consequently, Qp = Qp.

evidence about whether or not CV respondens assign
meaningful economic values 1o wildlife, This issues is
examined below.

Empirical Evidence

A CV survey about the value of bald 2agles and wild trkeys in
New England was mailed to 1,500 randomly selected households
in the spring of 1989.5 The survey incladed introductory
information, general questions about outdoor activities and the
importance of wildlife, valuation questions, and several follow-
up questions {o examine individus! decision making processes
and the consisiency of results obiained from the valuation
question. The total design method suggested by Dillman (1978)
was followed throughout.

Most respondents reported very limited contact with bald eagles
and wild turkeys. Only 285 percent had ever seen these anbmals
in New England, yet 53% of respondents considered the
existence of bald eagles in New England to be very imporiant.
Existence was somewhat important to 36%, and not important
o only 11%. Wild turkeys were considered very important by
41% and somewhat important by 40%.

When asked why bald eagles are important, only 12% of the
respondents indicated a personal use value, while 80 percent
mdicated some type of nonuse or exisience value; either giving
others a chance to view eagles {16%), o insure that eagles are
available for future generations (23%), or an intrinsic value,
"because eagles have a right to exist” (41%).% Conscquently.
nonuse or existence values are likely 1o be very important
components of the total economic value of thesc species.

For economic valuation, the sample was partitioned into three
groups, each of which received an identical questionnaire except
for the valuation question. The first group received a valuation
question about bald cagles. The second group was asked about
bald eagles and wild wrkeys combined, and the third group was
asked about wild turkeys. The cconomic valuation question
confronted each individual with a gpecified amount of money, N
(randomly selected within fixed intervals over a range of 35 1o
$150), which she/he could contribute to ensure wildlife
exisience. Respondents were then given an opportunity to bid
an amount less {or greater) than the stated value, N. For
example, the bald eagle valuation question was specified as
follows:

Wildlife management efforts sponsored in part by state,
federal and local governments have helped to return some
wildlife species from the brink of extinction. The bald
cagle and the wild turkey, for example, have both been
brought back to New England. Suppose that budget cuts
eliminaie these programs and that a private trust fund for
the management of the bald eagle is set up o preserve
and protect the bald eagle population in New England.
Please assumc that the bald eagle will not continue to
exist in New England unless this fund is created. Would
vou contribute N 3§ per year over the next five years 1o
this fund?

5/ Prelimdnary results from this data were discussed at the
1950 NERR meeting {see More, Glass and Stevens, 1990.)
41% and somewhat important by 40%.

6/ A comparable question was not asked about wild wrkeys.
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This formulation may create incentives for “free riding." An
individual could, for example, refuse to pay, hoping that
everyone else might contribute. Incentives for free riding in
contingent valuation are often minimized by using payment
vehicles, such as taxes, which exact payment from everyone.
Taxation was not used in this study for several reasons. Given
the prevailing political climate, tax vehicles might have created
strong incentives for protest and nonresponse. Voluntary
payments, on the other hand, closely correspond to commonly
experienced methods of contributing to wildlife preservation.
Moreover, little evidence of free riding behavior has been found
in previous studies, and a donation vehicle is quite realistic in
light of recent budgetary problems facing many New England
communities.

Results obtained from the donation vehicle must, however, be
carefully interpreted. Some respondents may view this
valuation question more as a way to express a desire for wildlife
preservation than as &8 measure of how much they would actually
pay. Other responses may reflect the satisfaction of
contributing to a “good cause" rather than the value of the
resource itself. Respondents were therefore asked a series of
follow-up questions about why they were or were not willing to
contribute,

The survey response rate was 37 percent which is slightly below
average for academic surveys of the general population
(Loomis, 1987). Average bids, maximum bids and standard
deviations for each species are reported in Table 1. The average
respondent was willing to pay $21.25 annually for bald eagles,

Table 1. Statistics for Amount Bid

Mean Amount Standard Maximum
Speci Bid (S) Per Y Deviati $
Bald Eagles $21.25 38.36 200
Wild Turkeys $11.67 27.34 150
Bald Eagles & $9.00 16.23 75
Wild Turkeys
_Combined

$11.67 for wild turkeys, and $9.00 for bald eagles and wild
turkeys combined. However, since many respondents refused to
place a dollar value on wildlife, these values must be adusted.
Over 80 percent of survey respondents said that bald eagles and
wild turkeys are either very or somewhat important to them, but
a majority of respondents, 62 percent, would not pay any
money for restoration. When asked why, 40 percent of those
refusing to pay protested the method of payment used in this
CV; they stated that these species should be preserved but that
the money should come from taxes or license fees. Twenty five
percent protesied for ethical reasons; they said that wildlife
values should not be measured in dollar terms. Only 6 percent of
those not willing to pay said that these species were worth
nothing to them. 7 This implies that the average values in Table
1 are underestimated and when protest responses were removed
from the data set the average respondent was willing to pay

7/ Protest bids are quite common in contingent valuation.
For example, Desvousges, Smith and McGivney (1983)
identified nearly half of the zero bids in their study of water
quality as protest bids.

about $31 per year for bald eagles, $18.85 for wild turkeys and
$13.12 for bald eagles and wild turkeys combined (see Table 2).

Table 2. Adjusted Statistics for Amount Bid

Mean Amount
Protest Bid ($ Per Year) Standard

Species (%) (without protest) Deviation t* 1%*
Bald Eagles 31 $30.81 4299 2.56 1.36
Wild Turkeys 38 $18.85 35.55 1.0t
Bald Eagles & 31 $13.12 18.21

Wild Turkeys

Combined

*  Compared to Bald Eagles & Wild Turkeys combined.
** Compared to Wild Turkeys.

The value estimates for bald eagles and wild turkeys seem
"reasonable” when compared to previous research findings (for
example, see Boyle and Bishop, 1987). The adjusted
willingness-to-pay results also appear “reasonable” when
compared to actual donations made by respondents during the
previous year. Evidence obtained from follow-up questions
showed that 32% of the respondents had actually made
donations for wildlife preservation during the previous year; the
average being approximately 70 dollars. However, the average
value for bald eagles and wild turkeys combined was much Jess
than when each was valued separately and added together.
Moreover, the value of the “t" statistic in Table 2 suggests that
this dafference is statistically significant, which casts doubt on
the validity and meaning of these value estimates.$

Further analysis revealed other potential problems with these
value estimates. Many of those who were willing 1o pay
expressed attitudes about wildlife which, when viewed from the
perspective of ncoclassical economic theory, appear
“irrational.” For example, forty-four percent of all respondents
agreed with the statement that "preservation of wildlife should
not be determined by how much money can be spent,” and 6§7%
of all respondents agreed with the statement that, "As much
wildhife as possible should be preserved no matter what the
cost." These respondents may have failed to give meaningful
responses to the willingness-to-pay question, and when the bids
by respondents who strongly agreed with these statements were
also removed from the data, the average respondent would pay
§25.35 for bald eagles, $18.90 for wild turkeys, and $10.66 for
bald eagles and wild turkeys combined.

Regression analysis was used to obtain additional evidence
about the decision-making behavior of survey respondents. The
dependent variable was the actual dollar amount respondents
would pay. Independent variables included dummy variables for
region of residence (S}, membership in environmental
organizations (ORG), type of residential neighborhood (U), and
whether or not the respondent hunts or has hunted (H).

8/ No significant differences were found in the distribution
of the initial bid “N.” or of the socio-economic or demographic
characteristics of respondents between groups which might
explain this result.



Variables for amount of money actually donated for wildlife
preservation during the previous year, the initial amount asked
for, N, and for the respondent's age, education and income were
also included. The data from the three subsamples were pooled
and dummy variables were used to represent survey type (Dl=1 if
bald eagle, D3=1 if bald eagles and wild turkeys combined). 9
The results presented in Table 3 show a statistically significant
relationship between payment and the variables representing
hunting, education, previous donation amount, and the initial
bid, N. Hunters and respondents with more education were
willing to pay a greater amount and payment increased with the
amount actually donated. 10 However, this model does not
adequately describe how individuals responded to the CV
question because it explained very little of the variation in

willingness-to-pay (2 =15 to .17).

Table 3. Regression Model Results

Data with Protest
Variable All Data Deleted
Constant -1.03 11) -1.48 (.11)
D1 9.28 (1.89)* 12.26 (1.75)*
D3 =72 (.15) -2.48 37
N 6.80 (1.47) 9.40 (1.42)
U 2.87 (.61) 1.40 (.22)
H 11.50 {2.56)** 16.61 (2.60)%*
ORG -2.05 (41) -1.80 (.26)
Age -.09 (.75) -.21 (1.21)
Education 11.64 (2.58)** 16.60 (2.37)y%*
fncome -2.41 (1.42) -1.59 (.66)
Donation (8) .08 (3.72)** .07 (2.79)**
N($ .08 (1.84)* 11 (1.89)*
R? 15 17
N 191.00 127.60

)
11

*  significant at .05 level (2 tail)
*¥%  significant at .10 level (2 tail)

statistic in parenthesis (absolute value)

Summary and Conclusions

The results suggest a substantial economic benefit associated
with bald eagles and wild turkeys in New England, most of
which is attributed to some form of nonuse value.
Consequently, nonuse or existence values cannot be ignored in
econornic analysis. Yet, evidence from the follow-up questions
raises several concerns about the meaning and validity of CV
value estimates.

The value estimates were very sensitive to whether or not
species were evaluated separately or together; the value of bald
eagles and wild wrkeys combined seems logically inconsistent
with the results for bald eagles alone. The survey response rate
was relatively low (37%) and many respondents protested the
CV. They believed that wildlife should not be valued in dollar
terms or that the money should come from somewhere else
(taxes and license fees). Furthermore, a2 majority of those who

9/ The model was estimated with two sets of data (protest
responses included and excluded). The results remained rela-
tively stable when protest responses were omitted (see Table 3).

14/ Since payment increased with N, some starting point
bias may have occurred.
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would pay exhibited behavior which appears inconsistent with
the neoclassical economic theory of tradeof{s between money
and wildlife.

My principle concern is that we know very little about how
people interpret CV questions and even less is known about
their decision making strategy in CV, Consequenily, we cannot
be very certain about the meaning of the CV results. One
explanation for the results reported here is that questions about
wildlife existence created ambivalence among respondenis
resulting in nonresponse, protest, and lexicographic behavior.
This implies that wildlife values were underestimated.

Another possibility is that individual decisions about monetary
commitment might be based primarily on social, cultural, or
moral (as opposed to economic) considerations. According to
Sagoff (1988), many people believe that natural resources
should be managed on the basis of normative, political, and
cultural grounds, rather than from an economic efficiency
perspective. Moreover, proponents of environmental ethics
argue that wildlife have a right to exist independent of human
attitudes toward their existence. Consequently, we might expect
that CV respondents would often fail to make meaningful
tradeoffs between money and wildlife.

Questions about the extent 1o which these results measure the
economic value of wildlife remain unanswered. The monetary
values reported here might measure the value of wildlife, they
might reflect the amount of money which could be raised
through private donations, or they might simply indicate the
value of contributing to 2 "good cause.”

These difficulties raise several obvious concerns about the
meaning and validity of wildlife value estimates. Because very
little is known about the procss used by individuals in making
choices about public goods involving aliruism, ethical
commitments, moral consicerations, and ambivalence, we must
investigate how individuals interpret CV questions. Wildlife
value studies should include follow-up questions to examine the
quality and nature of respondents’ decision making processes;
questions about motivation should be used to cross-check the
valuation results; and, nonmonetary preference scales should be
used in conjunction with economic valuation questions. As
suggested by Smith (1985), "we must leam to communicate with
the individuals we wish to interview. This will often mean
asking them what they think we are asking for!”
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TOWARD A COMPREHENSIVE UNDER-

STANDING OF ANGLER INVOLVEMENT
Tommy L. Brown and William F. Siemer
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Human Dimensions Research Unit, Department of Natural
Resources, Comell University, Ithaca, NY 14853

This paper synthesizes recent Comell University studies on
recreation involvement, with special emphasis on fishing. It
examines angler involvement from a broader perspective that
includes goals/motives for involvement, and changes in these
goals that may occur over lime, or even from one experience to
the next.

Introduction

The development of a more complete understanding of angler
involvement is both a topic of great interest to management
agencies and a substantial academic challenge. At the state
level, anglers provide substantial revenues for fisheries
programs through their purchase of fishing licenses. Because of
their interest in their sport, anglers frequently provide
meaningful lobbies for water quality enhancement, the
protection of fish habitats, and stocking policies that fully
utilize potential fishery resources. Angler groups frequently
take strong positions on a variety of issues, ranging from the
mixture of species stocked in particular waters to allocation
decisions between commercial and sport fishing interests.
While issue-oriented surveys may adequately portray where a
given group of anglers stands on a particular issue at a specific
point in time, fisheries agencies need a broader and deeper
information base for comprehensive planning efforts. Central
to this information base is a better understanding of fishing
involvement. By "involvement”, we mean motivations for
fishing, satisfactions sought from the activity, and the stability
of fishing participation in both an individual and an aggregate
sense.

Researchers in the Human Dimensions Research Unit at Cornell
University have worked over a period of nearly two decades on
analogous questions conceming hunting involvement. As this
research progressed through the latter half of the 1980s, we
became convinced that the approaches we used to examine
hunting involvement had direct application to fishing
involvement. Research funded by the New York Sea Grant
Institute and the New York State Department of Environmental
Conservation have allowed us to conduct recent inquiries into
fishing involvement. This paper presents a synthesis of some
of that research.

Methods

The framework for examining fishing involvement parallels
that used for hunting involvement (Decker et al. 1987). In
brief, this framework involves a goal-driven model that
presumes that a particular form of recreation activity such as
fishing, or more specifically, a Lake Ontario salmon boat-
fishing trip, is considered by the angler or the angler's friends
or family as a means of satisfying certain goals. A variety of
intervening influences, both personal or internal and social or
external, mediate along with situational factors such as weather
and available time 1o affect whether and when the proposed
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activity or outing is actually pursued. This and other models
have been formulated by researchers to explain whether or not
individuals will initially try or adopt a new activity. However,
we have proposed that this goal-driven model operates not just
initially in the case of someone who chooses to ry salmon
fishing for the first time, or when an experienced participant
decides to take a boat fishing irip rather than to play golf on a
specific Sunday afternoon. It also operates temporally in
reference to a particular activity, from the development of
initial interest o trying the activity, pursuing it, adopting it as
an aclivity to pursue regularly, continued pursuit of the activity,
and eventual desertion from the activity, Discontinuation is
possible at any stage, however.

The concept of personal investment theory (Maehr and
Braskamp 1986) was also easily integrated into the framework
for fishing involvement and made the framework mare robust
Maehr and Braskamp poriray a “personal investment-product-
evaluation tiangle” operating over time in which individuals
(not necessarily in a leisure setting) make a personal
investment of time, energy, and resources in some type of
product or activity (e.g., & place of employment, further
education, & particular type of vehicle) and periodically evaluate
that investment in deciding whether or not to continue it. This
portrayal is entirely consistent with our previous temporal
model of pursing a recreation activity, described above.
Personal investment can also be viewed as the decision to
invest in and pursue a particular type of recreation activity such
as fishing. Maehr and Braskamp note that similar external and
internal factors as those noted in the Decker et al. (1987) model
affect the motivation that results in particular personal
investments, Maehr and Braskamp also note three general
types of outcomes from personal investment as achievement,
personal growth, and life satisfaction. While somewhat
different as itemized from the overall satisfaction concept and
its various components that are found in recreation research, we
still find personal investment theory to be a concept that
enriches our previous framework and have therefore integrated it
into our work in fisheries research. Personal investment theory
was used previously in a study of Indiana and Dlinois Great
Lakes anglers (Absher and Collins 1987).

This paper draws upon several recent fisheries studies. These
include studies of Lake Ontario salmonid boat anglers (Siemer et
al. 19892, 1989b), a statewide mail survey of licensed New York
anglers (Connelly et al. 1990a), and a study of Salmon River
salmon anglers (Connelly et al. 1990b). The Lake Ontario
salmonid boat angler survey was conducted in two phases
consisting of in-depth personal interviews which were tape
recorded for further analysis, and a mail survey to a random
sample of 1,101 boat owners who registered a boat for primary
use in one of five counties bordering western or central Lake
Ontario (437 respondents had fished Lake Ontario by boat in the
previous two years). The 1988 New York statewide angler
survey involved a mail survey with responses from over 10,000
anglers about fishing activity, motivations for fishing, and
valuation of fishing, among other topics.

This synthesis is divided into segments dealing with various
aspects of fishing involvement. Afier presenting overviews of
findings from our studies, we examine gaps in knowledge that
remain and suggest areas of research that should prove fruitful.

Motivations for Fishing

Preliminary interviews of Lake Ontario boat anglers indicated
that achievement, affiliation, and appreciation, motivations
shown by previous research to be important to hunting (Decker
and Connelly 1989), were each important to fishing. As 2 result



boat anglers were asked in the mail survey specifically about the
importance of deriving these three types of satisfaction from
fishing. The majority of respondents indicated that each was at
least moderately important, although 39% indicated that
achievement had little or no importance. However, factor
analysis using principal components extraction showed five
motivational groupings of these boat anglers for recreation
activities generally (challenge, accomplishment, affiliation,
escape/appreciation, and novelty), and four motivations for
fishing generally (challenge, accomplishment,
affiliation/appreciation/escape, and novelty). Somewhat
different individual components were used for hunting than
fishing. As a result, some of the domain included by
"accomplishment” for boat anglers overlaps with the domain
termed "achievement” by Decker and Connelly. However, the
novelty factor uncovered for these recreationists both for
recreation generally and for salmonid boat angling has received
little previous attention in the literature for fishing, and did not
appear to be important in exploratory interviews of hunters
(Decker et al. 1984),

The presence of a novelty-related factor for fishing was also
confirmed in a statewide study of New York anglers (Connelly et
al. 1990a). Among a broader group of respondents that included
nonresidents as well as residents of New York, five factors were
identified by factor analysis: catch, appreciative/affiliative,
eating fish, solitude/exploration, and new skills. While the
individual scale items did not factor out in a manner that
different components related to achievement or accomplishment
grouped together, it seems clear that catching fish was very
important to this diverse group of anglers. A majority (55%)
indicated that catching at least one fish was essential to a
satisfying fishing experience. Catching several fish and
catching large fish were rated as important by a majority of
respondents. The factor "eating" included not only catching
fish to eat, but fishing in areas where fish are safe to eat. The
larter item was rated essential to a satisfying experience by 66%
of respondents, the highest rating received for any item in the
scale. The factor “solitude/exploration” included fishing where
there are few people and exploring new fishing areas. The factor
"new skills" received high factor loadings for trying out new
gear and for mastering fishing skills and thus appears to overlap
at least partially with the novelty domain found in the Lake
Ontario boat-angler survey.

One would expect motivations of anglers who engage in or
prefer specified types of fishing to differ from those of other
anglers. Siemer et al. (1989b) found that Lake Ontario boat
anglers who participated in fishing tournaments had much
higher mean factor scores for challenge and accomplishment
than those who did not participate in tournaments. Similar
results were found for those who had snagged for salmon in
tributaries versus those who had not. A subset of highly
invested anglers was also defined on the basis of years of
fishing experience, days fished in 1988, and whether or not
salmon fishing was their most important recreation activity.
These highly invested anglers had mean scores for each factor
that were significantly higher than those of anglers who were
less invested.

Bryan (1977) identified for fishing and Jackson et al. (1979)
identified for hunting stages of specialization or maturation that
they felt these recreationists pass through over time. To the
extent that these groups pass through stages, and regardless of
whether some type of hierarchy such as increased specialization
or appreciation of the total outdoor experience is involved,
Cornell researchers have hypothesized that this represents
behavior that is at least in part sitwationally determined or
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influenced and represents a more basic change in goals and
motivations for fishing experiences. While we do not have
longitudinal studies, we do have limited evidence for this from
studies where we have asked recreationists to compare current
motivations for participation with those in the past. In the
Lake Ontario boat angler study, where anglers had a mean of 16
years experience fishing this lake, respondents reported
increased interest or importance since they started fishing in
maintaining the fishery (74%), enjoyment of nature (70%),
catch-and-release fishing (69%), fishing method (65%),
learning the habits of salmonids (64%), caiching trophy fish
(54%). and the surroundings while fishing (53%). Overall
interest and importance had stayed at a similar level for
specializing for certain species, using lighter tackle, teaching
others to fish, and catching fish. For the vast majority, the
importance of catching fish to eat and limiting out had either
stayed the same or decreased.

This general concept was also tested by dividing respondents
into 3 groups according to years of experience at salmonid
fishing (2 - 5 years, 6 - 10 years, and 11 - 15 years) and
examining the degree to which the groups indicated the above
factors had increased in importance since they started fishing.
No significant differences (via chi square analysis) were found
for the categories enjoyment of nature, catching fish, catching
fish to eat, and limiting out. A significant difference was found
for surroundings while fishing, probably due to too few
observations in several cells; responses to this category were
similar for all three groups. For some factors, the primary
change in importance was between those with 2 - 5 years
experience and those with more experience. That is, the
importance did not continue to increase for anglers with 11 - 15
years, versus 6 - 10 years experience. This was true for
maintaining the fishery, cawch-and-release fishing, fishing
method, and teaching others to fish (the latter of which may be
related to age of anglers and their children). Several categories
showed continuing increases in importance for each of the three
age groups: learning salmonid's habits, catching trophy fish,
specializing for certain species, and using lighter tackle.

Recreation and leisure scientists probably all suffer at times
from a myopia of viewing the total personality and make-up of
recreationists in the setting in which they were interviewed or
in the context in which they responded to a mail survey. To use
our own case as an illustration, we send questionnaires to a
sample of registered boat owners, many of whom fish Lake
Ontario, and we ask them questions about their motivations for
fishing and what constitutes a satisfying fishing experience.
Usually we don't ask about one specific trip, so anglers are
forced to generalize their responses to a typical Lake Ontario
fishing trip. We get information about their fishing for
salmonids, and we characterize them as Lake Ontario salmonid
boat anglers. Indeed, these people do and have fished Lake
Ontario by boat for salmonids, most for a number of years.

What we tend to forget in our eagemess to classify these anglers
into meaningful motivational or other slots is that their fishing
"personality” is probably much more diverse and complex than
this data snapshot leads us to believe. In fact, the data
themselves indicate this. Some of these salmonid boat anglers
(15%) also snag for salmon in tributaries. Some (60%) enter
salmonid fishing tournaments. Some (21%) go fly fishing in
streams, probably outside of Lake Ontario tributaries. While we
don't have further data from this study, we know from the
statewide studies of anglers who fish in New York that most
anglers over the course of the year fish several bodies of wates,
use several types of fishing gear to fish for a variety of fish
species. Often these fishing sites vary considerably not only in



erms of species available, but also as to how remote they are
from population centers and development, how crowded they
are, how aesthetic thelr surroundings appear, whether one would
fish from shore, from a boat of varying size, sic. In short, most
would agree that some of these sites would provide very different
expeviences.

We would hypothesize that anglers who choose very different
fishing experiences over the span of relatively short time
periods have different motivational sets and hence different
expectations of those experiences. This probably needs to be
extended even further, however. Anglers probably have
different motivational sets at different points in time
specifically for boat angling on Lake Ontaric. As an
illustration, on one cccasion, an angler may go out with his
family and concentrate on improving the fishing skills of the
children and trying to catch a lake wout. On another occasion
the same angler may be fishing with skilled friends and be
pursuing trophy-sized chinook salmon. On the first wip
affilative motivations may prevail, while on the second trip
challenge and accomplishment motives may prevail,
Appreciationfescape and novelty aspects may be meaningful
secondary motives for both experiences. This s consistent
with the findings of Allen and Dounnelly (1985} that strong
relationships exist between social units of participation and
reasons for partcipation. It is also consistent with information
provided in focus groups by Salmon River anglets, who
indicated that their goals and expeciations changed within a
given day as they moved back and forth from snagging to
nonsnagging sections of the river o fish for salmon by
different methods (Connelly et al. 1990b).

While further rescarch is clearly needed, the above arguments
would refute the ides that anglers could be classified as being in
a single goal or motivational stage. {t would also refute the
notion that anglers unidimensionally move through stages of
fishing in which they never "regress” to a previous stage.
Although this view makes motivational analysis more
complex, it does not detract from the usefulness of
understanding and quantifying the motivational sets or
expectations of anglers concerning particular fisheries. A
better understanding of these allows fisheries managers to either
manage resources consistently with those expectations {to the
degree that sound resource management allows this), or to
mount educational programs to try w place expeciations in line
with resource realities. A better understanding of thesce angler
motivations is also helpful to the private sector in providing
facilitics, equipment, and services that would enhance these
fishing experiences.

The finding thar many anglers over time develop a greater
concern for maintaining the fishery and for leaming more about
the habits of the species they fish for may be related not only to
their experience but 1o their personal investment. That is, as
anglers spend more time fishing a particutar resource and
purchasing equipment to facilitate fishing, they gradually
become more invested not only in the fishing experience, but in
the resource iiself. Although not well researched, this is closely
related to a general premise of fisheries managers over the
decades, namely that actively involved anglers will be
spokespersons for maintaining quality fishery resources.

Temporal Involvement in Fishing

Temporal involvement in fishing is of strong interest to both
respurce management agencies and the private sector, and is
fertile ground for academic research. As suggested above,
fisheries management agencies depend on anglers not only for a
portion of program revenues, but also 1o be lobbyisis for &
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clean environment in which fishery resources are protecied and,
where possible, enhanced through stocking or habita
improvement. The development of the Great Lakes salmonid
fisherics has provided cconomic expansion opporumities for
the boating and marine trades industries, and in many localities
for lodging, restaurant, sporting goods, and other services.
Some of these businesses have large capital invesiments,
however, and owners as well as financial institutions want to
know whether to expect continued long-term growth, stability
after 2 period of growih, or a fad that declines substantially in a
few years, as was the case of snowmobiling in New York a
decade or s0 ago.

Limited work has been done on temporal involvement in
fishing, but several rescarchers have put forth frameworks for
studying involvement in or commitment 1o recreation
activities. Brandenburgh et al, (1982) developed a conceptual
model of recreation activity adoption in which initial
preoccupations and interests are coupled with each of the
conditions of opportunity, knowledge, a {avorable socisl
milicu, and receptiveness. These prereguisites in combination
with one or more key events were ofien followed by adogtion of
a recreation activity. Others including ourselves have looked ag
such marke? segments as continuous participants, usually
defined as those who participate every vear for some period,
versus sporadic participants who discontinue pariicipation for
at least a year but then participate again, and former participants
or "drop-outs” who abandon an activity.  High, medium, and
low-potential nonparticipants have also been identified based
on initial interest in activities,

In conjunction with knowing something about the population
dynamics of fishing (1.e, rate of entry intw and departure from
the activity) and demographics and psychographics ahout the
various markel scgments, it is important (o gain seme
understanding of the dedication or faithfulness that anglers hold
wward the sport because this should be correlated both with the
likelihood that they will continue participating and that they
will be active in support of fisheries issues. Several
overlapping constructs have been suggested for measuring this.
We have already mentioned personal investment theory.
Although no single measure has been suggested for the concept
of personal investment, it may include time, education,
sxpenditure of funds, and quite likely a psychological or
emotional investment in which one identifies with the activity,
Thus, the idea of personal investment has similarities w0
commitment, a term used frequently in past research and further
defined by Buchanan (1985) as the pledging or binding of an
individual to behavioral acts which result in some degree of
attachment 1o the behavior or iis associated role and which
produces side bets (e, investments not necessarily associated
directly with participation but which will Jikely encourage
continued participation) as a result of that behavior.
Commitment denotes among other things an affective
artachment 1o an activity. Mclntyre (1989) uses the construet
of endering invelvement to denote personal meaning of
panticipation. Enduring invelvement, accerding to Mclntyre,
has four facets: importance, enjoyment, self-expression, and
centrality.

Mo single index of involvement was developed for Lake Ontaria
boat anglers. The average angler had boated on Lake Ontario for
16 years, fished for salimonids for about 8 years (stocking of
salmonids was interrupted in the latter 1970s becanse of the
contaminants mirex and PCHs), and fished 27 days in 1988,
including 11 days for salmon. Aboul 40% expected their
participation o increase in the coming year, 46% expected it to
remain the same, 7% expecicd it 1o decrease, and 3% expected



stop completely. We defined highly invested salmonid anglers
as those who fished for salmonids for al Jeast the mean number
of years of all respondents and who fished at least the mean
number of days of all respondents in 1988, but who also said
they spent mere tisee on salmonid fishing than any other
activity and said salmonid fishing was thelr most imporiant
secreation activity.  Slightly over one-third of all respondents
met this operational definition of being highly invesisd,

sany of the constructs for measuring commitment or
javolvement are pow available, although they will likely be
expanded or refined hy other rescarchers. Complementary 1o the
ides of some tie batween cgo and identity to fishing as a measure
of involvement is that of a socioculural identity with fishing,
For some, fishing has boen an important family activity for
many vears and thus has become a part of their culuwe, One
would hypothesize that people who fit this description would be
more likely to continue fishing, regardless of the number of
days they fish currently, than others who enjoy fishing and may
even be somewhat heavily invested in fishing, but whe do not
have thig euliural attachment to fishing.  Thus, anthropological
rescarch info cultural meanings and significance of fishing
should also fe fruitful o providing a fuller undersianding of
angler mvolvement,

Summary

Through recent research we have developed g broader conceptual
model of investigating recreation involvement that we have
applied w fishing. This model recognizes involvement in
fishing as a means of megting certun basic goals that may be
velated 1o the individual andfor 1o social groups of which the
individual & a part. These goals may change aver ime md
conseguently cause individaals 1o seek different types of fishing
expericnces {of activitivs other than fishing). These goals may
also be different at different times for the same type of fishing
on the same budy of water, The degroe 10 which the goals set for
& purticuly experiencs are met should largely determing overall
satisfaction with the fishing experience. If one accepts these
premses, une st reject the notion that anglers can be placed
into single stages of fishing hoehavior &t any point in time and
that they move it more specialized stages over time {rom
which they never “regross” futo previous siages,

Several constructs are currently being used o evaluste angler
invoivorment amd the fikelihood that given anglers will continue
fishing participation. These include personal investinent
teory, romnsiment. and endining imvolvement, We suggest
that vach of tese constructs, which we elieve overlap i a
consderable exient, are uselul o cunnining invelvement, In
addition, an anthropalogical construct reflecting the degres to
which one tue bern aconlturated ring should prove useful
to precicting continued fnvelvement in fishing,
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The concept of angler specialization was applicd 10 a study of

Salmon River anglers 10 test this concept when using a variety
of angling techniques and two species groups within the same

environmental setting. A tevision of the concept is suggested
W accouni for angler expectancy and cognitive processes.

Introduction

The concept of angler specialization proposed by Bryan (1976,
1977, and 1979) states that there were four basic types of
anglers: (1) the occasional angler of novice ability and only
casual interest in the sport; (2) the generalist angler who is
interested in catching some fish in any environment by any
fegal method; (3) the tackle-species specialist who specializes
in the skill of a particular angling method and/or angling for a
particular species; and (4) the method-species-setting specialist
who specializes in the method, species, and setting which make
up a particular experience. These angler types are based on
degree of specialization in {ishing and specific motives in using
the fishery resource. The four basic types of anglers reportedly
changed their attitudes and motivations as specialization
increased so that their emyphasis shifted from consumption to
conservation and natural seitings. More specialized anglers
were predicted by Bryan (1979) to: decrease their interest in
harvest motives; increase their interest in non-harvest motives
and specialized fishing equipment; and increase their
dependence on the resource setting "to determine the difference
between luck and skill”.

Research on New York's Salmon River (Dawson and Brown,
1989; Connelly et al., 1990) suggests that the concept of
recreational specialization may not hold true for some segments
of anglers. For example, Connelly et al. (1990) reported that 45
percent of sicethead anglers (highly specialized) also
participated in salmon snagging/lifting activities (low
specialization and focused on harvest more than skill) in 1989,
The goal of this paper is to attempt to apply the angler
specialization concept to data available from a 1989 survey of
Salmon River anglers (Connelly ot al.,1990). While this data
was collected for other purposes, it provides some information
to test the angler specialization concept and helps illustrate the
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need for a revision of the concept. The concern over the general
Jack of empirical evidence to support the specialization concept
is outlined in a paper by Dawson, Buerger, and Gratzer (1991) in
this same proceedings.

Mew York's Salmom River Fishery

The 1989 Salmon River angler survey was designed w measure
angler impacts on the fishery resources, angler attitudes oward
existing and potentisl fishery regulations, and economic
impacts on the local communities. The study consisted of three
survey componens: {1) a streamside creel consus of 5,755
anglers to estimate their caich and effort; (2) 2 mail survey of
1,609 anglers (69% responded) 1o estimate rip characieristics,
atiitudes about salmon fishing, and reactions o potential
changes in salmon {ishing regulations; and (3) focus group
interviews with 8 angler groups {115 anglers) to investigate in-
depth reactions to polential fishing regulations and attitudes
about salmon fishing (Connelly ot al, 1960,

During August 15 to December 31, 1989, anglers were generally
in pursuit of either Pacific Salmon or Steelhead that were
retuming to the Salmon River o spawn afler feaving Lake
Ontario. Pacific Salmon retumn earlier than Steelhead during the
fall season. Pacific Salmon dic after spawning and can be taken
by a variety of methods at different times and locations. For
example, as the searon progresses, salmon can be taken in
seme locations by legally snagping the {ish in e body with a
weighted treble hook since the fivh will seon die anyway.
Steethead retun fater in the fall and winter 1o spawn; however,
they do not die after spawning and can relarn © spawn in
subsequent years.

For this study (Connelly et al., 1990), anglers were divided into
three groups based on their fishing methods.  Anglers who
claimed (o use only snagging methods on the Salmon River in
1989 comprised 17% of all anglers and are referced 10 as
snagging-only anglers.  Anglers who reporiedly only used
artificial o7 bait 1ackle comprised 40% of all anglors in 1989
and were referred 1o a5 non-snagging l“l}JLT“; The remaining 43
percent of the anglers reportedly used both snagging and non-
snagging methods st some point darjng the season and were
referred to as mixed -method anglers,

The fishing mothod definitions wsed for this study were:
Snagging (or snaching) -- fishing with & weighted teble
hook with the purposc oi caiching a salmon in the body; this
method is legal for Pacific Salmon during cerlain days of the
scasen in specific scetions of the river using specific wekle.
Liftlng (or lining) - fishing with a single pointed hook and
with the weight at least 24” from the ook, with the intent of
fmilhmh a tish or vatching it in the mouth; while the tackle is
legal, the technigue is not legal for either salmon or steelhead
since the fish is generally fouibooked.

Foulhwoking - snagging or lifting: caiching 2 fish not
hooked in the mouth,

Respondents from the mail survey reported using a variety of
angling methods for both salron and steelhead, For example,
45 percent of steelheard anglers reported participating in
&zld},}.{ﬂﬂ‘ﬂ fung activities Tor salmon andjor sweethead.
information gathered in the fovus group interviews revealed that
sosne anglers who fished for both salmon and steelhead

2RPIeS ferent values wid expeciations when fishing for
cach species. The main difference stated was that salmon were
going 1o die anyway and 1iftin, lining, and snagging were
acceptable w those anglers. Anglers reporied that they wied
different sections of the river within the same day due o the
number of anglers present, number of fish evident, waler flow,




and peroeived suceess at caiching a fish. Anglers tended o
report in the focus group interviews that they used a variety of
technigues, fished avidly, and often scught salmon and
steethead i season,

Connelly et al. (1990} reported that during the in-depth focus
group inerviews “some anglers expressed the view that they
evolved or matured from a generalist to a more specialized type
of angler who considered fouthooking salmon to be unethical.
The more frequent viewpoint was expressed by a more
opportumistic type of angler who considered foulhooking as
ethical since it allowed for the harvesting of a resource that
would ptherwise be lost (from their perspective and experience).
Generally, these opportunistic anglers stated that they changed
their motivations, expectations, and behavior when going back
and forth from nonspagging to snagging for salmon or when
going from salmon to stecthead fishing” (p.17).

Angler Specialization Applied
The angler specialization concept veported by Bryan (1979)
inciuded 2 hierarchy from Jowest 1o highest specialization as
follows:

1} occasional angler;

2} generalist angler;

3) tackle-species specialist; and

4} method-species-setting specialist,
The underlying principles were that an angler progressed {rom
one type to the next and that this was a hicrarchical typology.

A paraliel typology for New York's Salmon River, from lowest
to highest type of angling method and species. may look like
the following:

1} snagging or lifting steelbead;

2} snagging or lifting salmon;

3) natuwal or live bait fishing for salmon;

4) natural or live hait fishing for swelhead;

53 artificial lure fishing (artificial eggs) for salmon; and

&) artificial ure fishing (artificial eggs) lor steelhend,
The envirenmental setting would remain constant for cach
fishing type since vach is practiced on the same river
environment.

A cluster snalysis (Norusis and SPSS, 1990) of the 1989 angler
participation was condncted using the squared cuclidean distance
method (8PSS/PC+) w atempt 10 olassify the anglers into
angler groups with similar participation characteristics. The
varisbles used for classification were the 6 types of angling
participation listed above. The participation variables were
calculated for each individual based on the percentage of
participation within cach fishing type and each anglers’ total
for 1989 was 1%, This approack allowed for a
standardization of the mensurement unit and minimized the
absolute difference between those anglers who hud very high or
fow participation rates in 198G,

The result of the cluster analysis was a five angler group cluster
solution based on participation. The centroids of each of the
five angler group clusters is shown in Table | based on the §
participation variubics.  Specialization in fishing participation
is conceptustized as fucressing from g to hotiom and the five
angler clysions increase in specializaton from group | 1o 5 (left
1o righti,
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Table 1. Five group cluster soiution for Salmon River angling
participation in 1989,

Cluster Group Ceniers

Fishing Group Group Group Group Group
Participation 1 2 3 4 5
Snagflift steelhead 2 0 1 Y 2
Snag/lift salmon 69 6 2 3 4
Matural bait salmon i 63 3 2 2
Natural bait steethecad 4 i1 18 4 0
Lures salmon 9 21 9 1% 17
Lures stecthead 9 3 106 18 63
Numbey Cases 366 22 102 237 320

The centroid numbers for each group in Table 1 represent the
percent of participation in each fishing method. The trend of
the majority of anglers (63 10 78 percent) is toward

participation in one primary type of participation and this is
evident in the diagonal line (i.e., the majority of participation
is underlined) from the upper lefl to the lower right comner of the
table. This suggests that this set of angler experiences
generally supports the angler specialization concept. However,
the centroid data is highlighted to show that many other
angling methods have greater than 5% participation in any
given cell. These highlighted cells indicate that anglers may be
primarily using one technique but they also move up and down
within the specialization continuum both between species and
between methods,

The other ohservation from the cluster analysis is that these
classified groups are, in reality, part of a continuum and do not
form a clearly defined hierarchical typology as suggested by the
specialization concept.  The analysis of these "groups” is
instructive for the sake of assessing the specialization concept
and for reviewing the implications of fishery management
regulations on these subgroups of anglers,

Angler Attitude Statements

The angler group responses to several autitude statements and
proposed regulations are shown in Table 2. The three attiiude
staterents were based on a Likert scale from swongly agree to
strongly disagree The percentage agree and strongly agree are
shown for each angler cluster group in Table 2. Statistically
significant differences were found for each of the three variables

{Xz > 135, df = 16, P < 0.001). Group 1, snagging-oriented
anglers, consistently has the majority of anglers in support of
snagging related statements; the other four groups exhibit the
declining support expected as specialization increases from
Group 2 to Group 3, with the exception of Group 4 which does
not dircetly follow the pattern.

The response 1o the two proposed regulation statements were
based on the percentage of anglers in each angler cluster group
that reported support (Table 2) with the possible response
categories of supporl, oppose, and undecided. Statistically
significant differences were found for both variables (X2 > 200,
df = 8, P < 0.001). The percentage of anglers supporting the
ban on salmon spagging and ban on fouthooking salmon and
steethead generally increases as expected {rom Group 1 1o Group
5 as specialization increases, with the exception of Group 4
which does not divectly follow the patiern.



gler group clusier agreoment regarding salmon

&

Cluster p!ﬁ)_} o Poyep g A greement

Fishing Related Growp Group Group Growp  Group
Amiiudes i 2 3 4 3

Selmon will not strike
a lure once they enter
& Siream 1o spawm 76 50

W
L

49 24

Snagging is necessacy
for {ull use of resowrce 77 43 40 50 37

Snagging salmon i
not inconsisteni with
goud conservation
ethics 68 43 33 50 36

Fishing Regulations

Support ban on salmon
snagging 22 32 58 47 61

Support ban on foul-
hooking salmon &
steelhead 8 32 58 26 51

Conclusions

The specialization concept has some value in fisheries
management in assessing Salmon Kiver angler attitudes when
the analysis is based on the relative number of anglers and
angling participation represented by each of the five angler
group clusters, and the diversity of angling techniques used and
species sought. What is also evident from this analysis and the
focus group interview data (Connelly et al., 1990) is that the
specialization concept is o simplistic and nesds to better
account for the expectations and multi-dimensicnality of angler
motivations.

A motivational model that appears more appropriate 1o apply in
recreational scliings is expectancy theory (see Dawson,
Buerger, and Gratzer, 1991 in this proceedings) which includes
cognitive processes as central to the behavior decision-
making/invoivement process experienced by anglers.
Cognitive theory approaches the motivation phenomenon from
the perspective of expectancy wherehy behavior is influenced
by past oulcomes but is more selective in anticipation and
ascribing response-outcome probabilities than is the
specialization concept (reinforcement theory), For example, an
angler who highly values catching 2 salmon and has coufidence
in hisfher ability and specialized equipment perceives that a
reasonable amount of effort has a low probability of caiching a
fish, then he/she will cither not engage in the activity or will
change the selting or equipment 1o increase expectancy. This
may be an explanation for Salmon River anglers who believe
that Pacific salmon will net normally feed when spawning and
so they change 1o a lower specialization position w increase
their expectancy.  Expectancy is relative to the Tishery situition
and ix highly variabie, salmon and stecthead are relatively
difficult fish to catch, so angler expectancy has w be 1elative to
the spoecies, tackle, and setting.

Acknowledgement
This research report was sponsored in part by and is publication
#30 of the New York Great Lakes Research Consortium.

155

Literature Cited

Bryan, H. 1976. The Sociology of Fishing: A Review and
Critique. I H. Clepper {Ediwd), Marine Recrestional Fisher
Sport Fishing Institute, Washington, D.C: p. 83972,

Bryan, H. 1977. Leisure Value Sysioms and Recreational
Specialization: The Case of Trout Fishermen. Joumal of Leisure
Rescarch 9{3)174-187.

Bryan, H. 1975, Con{lict in the Great Qutdoors; Toward
Understanding and Managing for Diverse Sportsmen
Preferences. Bureau of Public Administration, University of
Alabama, Sociological Study No. 4. 98 p.

Connelly, N, T.L. Brown and . Dawson, 1990, Evalvating the
Impacis of Proposed Changes in Snagging Kegulations on the
Salmon River. New York Stawe Department of Environmental
Conservation, Albany, NY. 95 p.

Dawson, C.P. and T.L. Brown. 1989, Characleristics of 1987-
88 Oswego County Fishing License Purchasers and Snaggers on
the Satmon River, New York Sca Gram Extension Program,
Oswego, NY. 30 p.

Dawson, C.P., R, Buerger and M. Grawer, 1991, A
Reassessment of the Angler Specialivation Concept. In
Proceedings of the 1991 Northeastern Recreation Research
Symposivm, April 79, 1991 at Sarstoga Springs, NY.

Morusis, M1 and SPSS Inc. 1990, SPSS/PC Sutstics 4.0 for
the IBM PC/XTIAT and PS/2. PSS inc, Chicage, .



A REASSESSMENT OF THE ANGLER
SPECIALIZATION CONCEPY
Chad P. Dawson

Assistant Professor, Faculty of Forestry, SUNY College of
Environmenial Science and Forestry, Syracuse, NY 13230
Robert Ruerger

o

Assistant Professor | Department of Recreation and Leisure
Smdies, SUNY Cortland, Cortland, NY 13045

Miklos Gratzer

Professor, Faculty of Forestry, SUNY College of Environmental
Science and Forestry, Syracuse, NY 13210

The angler specialization conoept was reviewed and compared to
other thearetical frameworks that are more based in multi-
determinaie behaviorsl approaches and cognitive processes.
Personal investment theory and expeciancy theory are
suggested as more theoreteally appropriate 1o measure angler
specialization.

Introduction

Angler typologies have been proposed and evaluated since Platw
nofed i the Sophist that it s necessary o "come 1o an
understanding not only about tie same of the angler's arg, bt
about the defininon of the thing stsell” (Hamilion and Cairns,
1961} o determine the angler's impact on the resouree and upon
sucicty. The saportance of those typologies o fishery and
reotcation managertent s partially based upos the resource
conshlerations ag well as the seonomic value that we place apon
the angleds activities and wavel related expendinres,

For exmnple, the reported positive cconomic impacts of
sportfishing on New York's Great Lakes coastal communities
emphasizes the need to maintain angler participation and
satisfuction smoe st w impertant for fishery managers and
corstal communities. More than 295,000 anglers {ished 2.6
silhion angler days on New York's Lake Onario waters in 1988
and they spent $87.5 million i trip expenditures within the
coastel aveas (Connelly et all, 19904), This participation was 3
dramnutic jncrease in the namber of anglers (4909%) and angler
effors {2¥53% ) for Lake Onario from 1973 10 1988 (Connelly o
al, T9900). Angling participation in New York's Creat Lakes
waters is estimated o fncrease wr the vear 20080 (Dawson and
Brown, 189903

Sparthishery matagement in the Great Lakes will seguire an
sridvrstanding of angler motivations and developmental
maturation over time 1o anticipate angler behavioral reaction 1o
various fishery munsgement alternanves. Information on the
matives and cxpectations of anglers ¢an help fishery managers
10 determine which management alleriudives will maeet, sedirect,
ar change angley expectatious and motives (Dawson and
Wikkins, 1980 Brown, 1987 Cale, 1987y,

Angler Motivation and Speculization Theory
The concopt of sngling speciulizution o explain the formation
of motives and the process of motivational change tud leads an

156

angler w seek different specics, seltings, equipment, and
experiences was proposed by Beyan (1976, 1977, and 1979).
Bryan (1979) concluded that there were four basic types of
freshwater anglers: (1) the cccasional angler with novice ability
and only casual interest in the sport; (2) the generalist angler
who is interested in catching some {ish in any environment by
any legal method; (3) the tackle species specialist who
specializes in the skill of a particular angling method andfor
angling for a particular species; and {4) the method-species-
setting specialist who specializes in the method, species, and
setting which make up a particular cxperience. These angler
types are based on their degree of speciatization in fishing and
their specific motives in using the fishery resource. Anglers
reportedly changed atitudes and motivations as specialication
increased so that the cmphasis shifted from consumption o
conservation and natural seltings. More specialized anglers
were predicted to decrease interest in harvest motives and
increase interest in non-harvest motives and specialized fishing
equipment,

Scveral angler studies (Fedler and Ditton, 1986; Absher and
Collins, 1987: Siemer et al,, 1989; Stecle et al., 1990) have
reported general support for Bryan's (1979) concept that as
anglers become more specialized "the {ish are not so much the
object as the experience of fishing is ap end in self.” For
example, hoating anglers on Lakes Ontario and Michigan
reportedly undergo a maturation or motivational change process
over time toward more inwerest in fishing methods and
technigue, more interest in the munagement and conservation of
fisheries, and stable or declining interest in the number of fish
cought or harvested (Absher and Collins, 1987 Siemer ct 4l
19893,

Research on the Salmon River (Dawson and Brown, 1989;
Connelly et al., 1990c¢) suggests that the normative concept of
recreational specialization and sequential stages of development
may not hold true for some segments of anglers. Connelly et al.
{1990¢) roported that 45 percent of stecthead anglers (highly
specialized) also participated in salmon snagging/lifting
activiries (Jow specialization and focused on harvest more than
skilly in 1989, Neither the researchers nor the fishery manngers
anticipated the magniiude of the overlap m the salmon
snagging, salmon non-snagging, and steelhead angler
segments due, in part, 1o the implicit acceptance of the
recreational specialization concepl.

The general acceptance of the reereational specialization
concept in recreation and fishery management literature (Decker
et al.,, 1987) appears to be ity intuitive appeal to both
rescarchers and managers, However, the concept has not been
rigorously rescarched and evaluated via statistical tests in
empirical studies on recreational or angler involvement and
decision-making.  Rather, the concept has heen generally
accepted and incidental evidence of its appropriateness offered
ad hoe. Some re-evaluation of the specialization concept
appears necessary 1o foster additional vesearch. For example,
Dittery et al. (1992) note that Bryan has essentially developed a
tavtology or circular path of logic whereby the specialization
hierarchy 13 delined and measured by the same variables.

Theoretical Comparisons

Hryan's (1979) specialization coneept is based on human needs
{suwh as Maslow's hicracchy of needs) and reinforcement or
social kearmng theory,  The sequence of events heging with a
ryotivation ot stimulus which resulis in individual behavior and
is followed by an iniringic and exrinsic reward, and then at
some mterval a repeat of the same action or z similar action.
The concept map (Figure 1) outlines the basic sequence of



events and iilustraes the feedback or reinforcement loop that
provides the behavioral modification necessary for continued
involvement, Intrinsic rewards are related to the individuals
own interns! evaluation of his/her performance
{e.g.,satisfaction & catching a valued fish species in a

challenging situation and using specialized equipment).
Extrinsic rewards are provided by the social group sharing the
experience or observing the results of the performance {e.g..
praise and social status within the peer fishing group based on
an outstanding performance).

Angler
Effort

Motivation

bmssosumen

Angling
Performmance:

Extrinsic
Rewards 'L
Quicomes
and
—L Intrinsic _J—- Consequences
Rewards

Figure 1. Reinforcement theory model of angler behavior and specialization {adapted from Bryan, 1979; Hamner et al,, 1983).

The Recreation specialization concept is based on the human
need theory and the reinforcement theory that behavior is
closely associated with the positive and negative outcomes
learned from past behavior. For example, Bryan (1979)
acknowledges that the specialization concept is based on human
needs theory such as Maslow's hierarchy of needs, although
expressed in recrestional specialization stages. The recreation
specialization concept has some similar research dilemmas as
reported for Maslow's hierarchy of need theory. Wahba and
Bridwell (1983) note that the Maslow theory has received littie
clear or consistent support from available research findings due
1o the gencralized nature of the theory (ie., it is difficult 1o
operationalize and interpret) and the rigidity of the theory that
predicts a fixed hierarchy (i.e., how can a fixed hierarchy model
predict behavior that the literalure has described as multi-
determinate?). Similarly, research questions have been raised
about the validity of reinforcement models that consider
behavior as determined by the consequences of past behavior
and do not consider the cognitive domain in which an individual
makes decisions about future behavior based on conscious and
subconscious evaluations of actions and consequences {Hamner
et al,, 1983). More recent motivational rescarch has focused on
process models such as personal investment theory and
expectancy theory.

A second metivational model that has been proposed by Absher
and Collins (1987) for use with the recreational specialization
concept is personal investment theory. The difficulties
inherent in operationalizing the specialization concept were
considered and partially resolved by Absher and Collins (1987)
using Machr and Braskamp's (1986) motivation domains in
personal investment theory. The five dosnains or
characteristics of motivation are listed by Absher and Collins
(1987) as: (1) choice - selection from a set of potential actions
or behaviors; (2) persistence - the tendency to choose and return
to the same activity or set of activitics over a given period of
time; (3) continuing motivation - the tendency to return to the
same activily or set of activities following some interruption in
time; {4) performance - a skill level or perceived ability to
perform a task or activity; and (5) intensity - the commitment
level o an activity and iis refative importance compared to
other activities in life.

The personal investment theory and motivational domains were
atilized by Absher and Collins (1987) 10 develop a three level
specialization typology for analysis of anglers fishing on
southern Lake Michigan. A specialization index score was

b

computed for cach angler through five motivational domain
subindices. Absher and Collins concluded that the resulting
specialization index provided a angler typology that permitted
discriminant analysis 1o be used to detect differences among the
groups regarding management preferences and that the analysis
was useful in evaluating potential management actions and
regulations.

Siemer et al. (1989) conducted an analysis of the motivations of
Lake Ontario boat anglers fishing for salmonids by using
personal investment theory. The study reported using
participation as a measure of investment and two motivation
scales (i.e., motivalion to participaie in recreation, motivation
to participate in salmon fishing} 1o compare the differences
between two levels of personal investment. Siemer et al,
(1989) reported “some evidence 1o support the notion that
anglers undergo a process of motivation change or maturation
over time involving increased importance on fishing methods
and conservation/management of fisherics resources, and a
stable or decreased interest in number of fish caught or kept,”

A third motivationa! mode! that appears appropriate o apply in
recreational scttings is expectancy theory which includes
cognitive processes as central to the behavior decision-
making/involvement process experienced by recreationists and
anglers. Cognitive theory approaches the motivation
phenomenon from the perspective of expectancy whereby
behavior is influenced by past outcomes but is more selective in
anticipation and ascribing response-outcome probabilities than
is reinforcement theory. Expectancy theory proposes that three
variables are necessary to predict motivation: (1) Expectancy -
the probability (ranges from 0 to 1) that an individual ascribes
o hisfher ability to perform a task successfully; (2}
Instrumentality - the probability (ranges from -1 1o +1) of
artaining the desired outcome; and (3) Valence - the perceived
desirability or value (ranges from -1 1o +1) the individual places
on the expected outcome or reward (Vroor, 1964; Nadler and
Lawler, 1983). Motivation is muliiplicative for these three
variables so that cach variable must have a relatively high
positive value o provide the motivation for effort and activity.
If, at any time, one or more of the varisbles approaches zero or
mms negative, then the motivation w act will diminish
correspondingly, A conceptual map of the expectancy theory
model in Figure 2 illustrates the relationship of fishing
motivation to performance and satisfaction.



Angling -
Ability Extrinsic
Rewards 1
Motivation Angler {4 Angling Quicomes
Effort Performance and
_L Intrinsic E Consequences
Perceived Individual Rewards
Effort Definition
& Reward of Success

Figurc 2. Expectancy theory model of angler behavior (adapted from Hammner et al,, 1983; Landy & Trumbo, 1983; Nadler & Lawler, 1983}

Stating the expectancy model in recreational salmon fishing
terms, if an angler believes hefshe is able to successiully catch a
salmon by a particular angling method and in a specific river
setting, then a high expectancy value will be assigned. The
angler who bhelieves that caiching a salmon (performance) leads
to desired extrinsic {¢.g..social recognition of achievement by
peersy and intrinsic {(e.g., sense of self-achievement) rewards
will assign & high value to instrumentality. If the rewards are
pereeived by the angler to be of personal importance, then a
high value will be assigned to valence. The multiplicative
result of these three variables via the cognitive process oullined
in expectancy theory is motivation,

Conclusions

The literature indicaies lide direct support for the {ishing
specialization concept. The parallel with Maslow's theory is
important to understand because both have similar research
implementation difficulties, as noted by Wahba and Bridwell
(1983): “Maslow's Need Hierarchy Theory presents the student
of work motivation with an interesting paradox: the theory is
widely accepted, but there is linde research evidence o support
it" The theoretical improvements suggested herein are 1o
assess the wility of adding cognitive dimensions to the fishing
specialization concept o reflect the cognitive and multi-
determinate behavior of anglers and to develop a more testable
theory that addresses the conditions under which the concept is
valid and reliable. For example, how does angler expectancy for
success relate (o specialization?  Are the relationships in
bohavioral cuomes (i.e., satisfaction) and motivations causal
or correlational?

The two theories reviewed herein, persenal investment theory
and expectancy theory, appear 1o have some promise for adding
cognitive dimensions and antecedant conditions. The former
has been explored by two research projects and many
unanswered questions remain as fo its applicability and utility.
The latter theory has not been tested in recreational or fishing
recreation research and appears 10 hold some promise 10
integrate motivational research with a more comprehensive
theoretical base so that the implications will be more apparent
for fishery and recreation managers, Recent work by Ditton et
al. (1992) suggests that additional approaches also merit
mvestigation as more information is published on alternate or
revised approaches 1o defining specialization.

Sporifishery munagement on the Grear Lakes will require 2 more
comprehensive model of angler specialization over time 1o
anticipate angler behavioral reaction (o sportfishery
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management alternatives. This information can help fishery
managers and educators to evaluate management alternatives
that help to meet, redirect, or change angler motives and
expectations. Anticipating angler development and redirecting
and encouraging anglers toward higher degrees of specialization
(i.e., shift from harvesting fish t0 a greater emphasis on
resource conscervation and appreciation) may, ultimately, lead to
more effective indirect angler management and partially relieve
the enforcement burden of direct angler regulations. Given the
current economic impacts of sportfishing on the Great Lakes,
the need to maintain angler participation and satisfactions is
economically important for coastal communities and
sportfishery dependent businesses.
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We segmented a sample of sport fishermen into six unique age
cohorts for the purposes of determining if significant
differences existed on four recreation yelated dimensions. No
significant differences for activity or non activity-specific
elements of the experience were found. Some differences were
found for mediated interaction and resource dependency, and
clear differences were found for support of various management
rules and regulations.  Predictions and results were framed in
terms of recreation specialization.

Introduction

Determining the current and future levels of demand for any
given recreational activity or experience has been an important
and ongoing task for managers and rescarchers. Most carly
cfforts at forecasting future participation levels used simple
straighi-line extrapolations (Loomis and Ditton, 1988; West
1983). However, such work was Humited in that it lacked a
detailed demographic component (Murdock of al., in press). As
such, they could not 12ke intoe account the offects of
demographic forces (such as age, race or gender).

fn response to this limitation, cobort-based projection models
have been developed {Loomis and Diton 1988; Murdock et al.
19903, The use of these cohort componeni models allows
demographic characieristics o be accounted for in calculations
of demand projections, The demographic characteristic
recetving the most attention has been age. Projections of future
demand have taken into account how the population age
structure will shift over tme, and consequently how the demand
structure will shift over time as well. Resulis show that demand
is not evenly disiributed across age cohorts, and that the
distribution of demand by cohort will shift over time as the
population age structure shifis (Loomis and Ditton 1988;
Murdock ot al. 1990).

These smdies have provided greater insight into the level of
demand for certain activities, its distribution by age and how it
will shift over time. However, these studies are still limited in
that they provide only an understanding of days of demand by a
given age cohort. It forces one 1o assume that a day of
participation by a sisty-year old is the same as a day of
participation by a twently-year old, As such, demand
projections using s cohert-component model have Hmitations
in their usciulness as currently applied. The effort to understand
ather key factors relating to demand for recreation

opportunities, such as user characteristics, motivations,
expectations, and prefecences, for example, has not yet been
made.

The first purpose of this paper is to extend our current
understanding of demand as based on cohort component models
by testing for differences botween five distinet age cohorts on a
variety of recreation-related dimensions. $pecifically, we will
exarnine zctivity and non activity-specific motivations, level
of resource dependency, level of mediated interaction and
support for rules, regulations and management policies. We
will ot be determining demand, but instead determining
differences between cohorts on these dimensions, which could
subsequently be attached to demand projections and thus provide
& botter picture of the actual demand for experiences.

Our conceptual framework is recreational specialization, as
reconceptualized by Ditton et al. (1992). This will provide us
an opportunity 1o test several propositions of this recent
version of specialization, which is the second purpose of this
paper.

Conceptual Framework

Our conceptual framework is based on recreation specialization,
as reconcepiualized by Diuon et al, {1992). Building upon the
social world/social subworld literature, Ditton et al. define
specializalion as:

1) A process by which recreation social worlds and subworlds
segment and intersect into new recreation subworlds, and

23 the subscquent ordered arrangement of these subworlds and
their members along a continuum,

"Al one end of the continuurn is the least specialized subworld
and its members, and at the other end of the continuum is the
most specialized subworld and its members. Between these two
extremes are any number of subworlds having intermediate
levels of specialization” (Ditton et al., 1992).

From this definition and the related literature, Ditton et al.
(1992) swate eight propositions. We will test propositions
four, six, seven and cight (see Ditton et al., 1992, for further
details).

Ditton et al. {1992) subjecied propositions six, seven and eight
1o empirical testing, and found strong support for all three.
Results showed that high specialization anglers have a higher
level of rescurce dependency, a higher level of mediated
interaction, and attached less importance 1w activily-specific
clements and more to non activity-specific elements of the
fishing experience than do low specialization anglers.

In their siudy, Diton et al. (1992) segmented their sample {or
social world) of sport anglers into four ordinal subworlds based
on total days fished during the previous twelve months.,
Anglers who fished the most were defined as the most
specialized, and those who fished the Jeast were the least
specialized. Ditton et al. (1992) suggest that "participant’s
age” or "number of years of participation” should alse be
considered as a means of classification, with the older or more
experienced anglers being more specialized.

We too will use a single dimension for categorizing and
ordering our specialization subworlds. Based upon our purpose
for this paper, and the work of Ditton et al. (1892), we will use
age as our classification variable. More specifically, we will
segment our study sample inw five unique age cohorts. The
ages contained within cach of the five cohorts are consistent



with the age cohoris used in previous work (Loomis and Ditton,
1988). The youngest age cohort will anchor the least
specialized end of the specialization continuum, and the oldest
age cohort will anchor the most specialized end.

Hypotheses

Hal: Anglers in older age cohorts attach greater importance to
activity-specific clements of the fishing expericnce than
do anglers in younger age cohorts.

Anglers in younger age cohorts attach greater
importance 1o non activity-specific elements of the
fishing experience than do anglers in older age cohorts.
Anglers in older age cohorts will have a higher level of
mediated interaction than will anglers in younger age
cohorts.

Anglers in older age cohorts will have a higher resource
dependency than will anglers in younger age cohorts.
Anglers in older age cohorts will agree more strongly
with rules and regulations than will anglers in younger
age cchorts.

Ha2:

Ha3:

Had:

Ha5:

Methods

Data collection was accomplished through a mail survey of
licensed fowa sport {ishermen. Using license receipts as a
sampling frame, a systematic random sample of 60 licensed
anglers was manually sclected from siate files. The survey was
administered during the spring of 1989, following procedures
outlined by Dillman (1978). A f{inal retumn of 434 usable
questionnaires was achieved (a response rate of 78.8% when
non-deliverable and non-usable questionnaires were excluded).

Classification Procedure

We segmented our sample into five distinct age coborts (Table
1). These five age cohorts, when arranged from youngest to
oldest, form our specialization continuum with the youngest
being the least specialized and the oldest being the most
specialized. This classification served as the independent
variable for analysis purposes.

Table 1. Age cohort categories.

Age Cohort n %

15 - 24 50 11.8
25 -34 115 27.1
35 - 44 111 26.2
45 - 54 72 17.0
55 + 76 17.9
Total 424 100.0

Dependent Varlable Measurement

Agtivity and non activity-specific elements. A total of
seventeen items were used to measure the activity and non
activity -specific elements of the sport fishing exper
activity-specific elements of the experience are speci
sport of fishing, and cannot be pursued or obtained in other
activitics. Six of the eight items arc attitude statements
developed by Gracfe (19807, with the other iwo heing motive
statements (Diton et al,, 1992). All eight jterns were measured
on a five-point Likert-type scale.

The generic, or non activity-specific elements of the fishing
experience were measure with nine motive siatements. These
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molives are common 10 many cutdoor recreation activities, and
are not specific 1o the sport of fishing. Each motive staterment
is a single-item measwre from the following Driver (19773
domains: Family Togetherness, Being with Peaple, Learning-
Discovery, Relationships with Nature, Physical Rest and Escape
Personal-Social Pressure. As with the non activity-specific
elements, these nine motive statements were measured on a five
peint Likert-type scale.

Madiated interaction. Survey recipients were asked 1o indicate
the extent fo which they made use of seven varied sourges of
information. These sources ranged from lowa state agencies, w
printed information, o clectronic media W word-of mouth.
Angler responses were measured on # five-poim Likert-type
scale.

Resource dependency. Respondents were asked to imdicate, on a
five-point Likert-type scale, the extent 1o which they agreed or
disagreed with seven attitude statements (Graefe 1980)
concerning the caiching of fish. These tems focus on the size.
number and species of fish to be caught. The more they agreed
with a statement, the greater their resource dependency,

Support for rules und regulations. Our final hypothesis
examines differences between anglers in differem age cohorts
on the extent to which they support or oppose various rules and
regulations concerning sport fishing. Respondents were asked
10 indicate on & five-point Likertdype scale the extent to which
they supporied or opposed ten oxisting or possible management
rufes and regulations, and three management policies.

Data  Apalysis

The procedure used w iest the null hypothesis of equality of
group means for age cohort calegories was a one-way analysis
of variance (ANOV A, A null hypothesis was rejocted at the
p=05 level of significance. To identify where specific
hetween-cohort differences existed, a Swudent-Newman Keuls
post-hoc test was performed, which is considered wn appropriate
atl-around test for this purpose (Kirk, 1982).

Resulis

Hypothesis One

Resulis of the ANOVA show significant differences between age
cohorts on only one of the eight measures of actvity-specific
elements of the fishing experience (Table 2. We therefore fail
to reject Holl

Hypothesis Two

Results of the ANOVA revealed significant differences between
age cohorts on only two of the nine items used to measure the
non activity-specific elements of the {ishing experience (Table
3y, We therefore fuil 1o reject HoZ.

Hypothesis Three

Results of the ANOVA revealed significant differences on three
of the seven items (Table 4). These results provide some
support for our nuil hypothesis, and we therefore zcnta:ivcl?f
reject Hod. Our results relative to the alternative hypothesis
were not, however, as predicted. We had argued that anglers in
the older age coborts would have a higher level of mediated
interaction than would anglers in the younger age cohons,
Resutis show, in general, that the opposite ocourred. For vach
of the items having signilicant results, anglers in the youngest
age cobon had the highest level of mediated inwraction. As &

resuit, we cannot accept Ha3 as stated.




Table 2. Resulis of test for differences in mean scores for activity-specific elements of the fishing experience scalc items between age
cohorts.

Group
Mean Score

Items Studept-Newman-Keuls test E B
4 5 3 2 i

I'm happy if I don’t keep the fish 297 3.13 3.37 3.44 3.52 3.065 0.017
5 3 4 2 1

For the experience of the catch 3.29 332 337 340 3.86 2.192 0.069
4 5 1 3 2

U'm happy if I release the fish I catch 307 330 334 342 3.50 1.950 0.101
4 5 3 1 2

I'm happy if I don't catch a fish 2.68 2.74 2.86 2.88 2.88 0.724 0.576
§ 2 4 1 3

Fishing iy successful if no fish are caught 362 3.64 371 3.74 3.78 0.484 0.747
3 4 5 2 1

Fish for eating 246 2.49 252 2.62 2.67 0.428 0.788
1 4 3 2 5

For sport and pleasure 3.10 311 3.21 3.27 3.27 0.391 0.815
4 3 2 1 5

I give away the catch 225 231 2.32 2.36 2.37 0.210 0.933

Table 3. Results of test for differences in mean scores for importance to non activity-specific elements of the fishing experiences Scale
items between age cohorts,

Group
Mean Score
ltems Student-Newman-Keuls . test K B
3 4 2 5 i
To be with {riends 289 309 311 3.13 3.84 5.807 0.000
2 3 1 4 5
To be close 1o the sea 275 3.03 3.16 3.35 3.41 4.531 0.001
1 5 p 3 4
For family recreation 338 335 349 3.69 3.73 2.058 (.086
3 4 5 2 1
To experience new and different things 211 2.86 291 311 3.14 1.807 0.127
2 1 3 5 4
For relaxation 398 4.04 4.13 4.21 4.31 1.411 0.230
3 4 5 2 1
To be outdoors 396 3.97 399 407 4.26 1.275 0.279
3 2 4 5 1
To experience natural surroundings 346 361 361 3.1 3.84 159 0.328
5 2 3 i 4
To get away from other people 363 371 3.82 392 3.94 0.906 0.460
) 4 2 3 1 5
To get away from the regular routine 3.86 3.96 397 4.06 4.06 0.484 0.748
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Table 4. Results of test for differences in mean scores for mediated interaction scale items between age cohorts.

Group
Mean Score

Ifems Siudent-Newman-Keuls test E 3
4 5 3 2 i
TV Shows 249 2.55 2.72 3.00 3.22 5.096 0001
. 5 4 3 2 1
Bait Shops 286 3.00 3.21 3.30 3.36 3133 0.018
. ) . 4 3 5 2 1
Magazine Articles 263 264 256 2.90 3.4 2.814 05.025
5 3 4 2 t
Newspaper Articles 244 2.59 266 2,79 2.78 1.532 0,192
) 3 5 2 4 i
Fish Clubs 176 178 192 192 2.08 1209 0.306
4 5 3 1 2
fowa Department of Natural Resources 274 2.79 291 298 3.03 1.029 0.392
) 3 4 5 2 1
Radio Shows 195 206 208 2,10 2.22 0.647  0.629
Table 5. Results of test for differences in mean scores for resource dependency scale items Bbetween age cohorts,
Group
Mean Score
Items Student-Newman-Keuls _test F p
3 4 2 5 1
To obtain a “rophy" fish 2865 215 299 2.99 3.26 7.383  0.000
3 4 2 5 1
The bigger the fish the better the trip 2.85 293 311 3.13 251 4,022 0.003
4 5 3 2 1
The more fish I catch, the happier I am 33 332 333 3.60 376 2.587  0.03s
3 2 4 1 5
A successful trip is catching many fish 277 296 301 3.14 3.16 2.025 0.090
4 3 2 5 1
I prefer one or two big fish to ten small fish 291 306 331 320 3.34 1.293 ¢.272
1 like to fish where there are several 3 4 5 1 2
kinds of fish to catch 382 393 393 394 3.97 0,523 0.719
3 4 2 5 1
The type of fish I catch doesn't matter 319 3.20 327 330 .38 0.289 0.817

Hypothesls Four

Results of the ANOVA show significant differences between the
age cohoris on measures of resource dependency for three of the
seven items (Table 5). As in hypothesis three, these results are
not conclusive. They do, however, provide tentative support
for our argument that the age cohorts would differ in their
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resource dependency, We therefore veject Hod as stated. The
results for the three significant items, however, were again net
in agreement with our altemnative hypothesis. The younger
cohorts were not the least resource dependent, as predicied.
They instead were the most resource dependent. As a Tesuli, we
cannot accept Had as stated.



Tabic 6. Results of tests for differences in mean scores for agreement with Vvarious rules and regulations.

Group Mean Score

Items Student-Mewmanp-Keuls  iest j B

No fishing in certain 1 2 4 3 5

restricted arcas 2.92 334 3.51 3.62 3.76 5.500 0.000

Prohibiting certain 1 2 4 3 5

sport fishing gear 2.96 331 336 3.51 3.72 4.939 0.001

Banning species during H 2 4 3 S

times of the year 330 3328 3.50 3.56 3.76 4.412 0.002

Prohibiting certain 1 2 4 3 5

ypes of bait 2.84 309 3.10 3.28 3.49 3.688 0.006
1 4 2 3 5

Maximum size limit 2.70 2.97 3.15 3.15 3.42 3.387 0.010

Stocking fish not 4 3 3 2 1

native 1o fowa 350 3.56 3.62 3.81 4.00 3.131 0.015

Bauning certain species i 2 4 5 3

in certain arcas 3.4 3.30 3.39 3.60 3.61 2.945 0.020

A closed scason 320 223 3351 3.51 3.68 2.591 0.036

A voluntary casch and 5 3 4 2 i

release progrwm A6 347 357 3.71 3.86 1.989 0.095
4 3 S 1 2

A slot limit 272 2.94 2499 3.06 3.06 1.394 0.235

A daily bag limit 191 395 395 3.98 4.20 1.002 0.406

A mmimum size Hmit 4Mm 4.04 4.14 421 4.24 0.816 0.515
] 1 3 5 2

Stocking vative fish 4.2 422 4.22 4.25 4,27 0.033 0.998

Hypothesis Five

Our fifth hypothesis predicted that anglers in the younger age
cohorts would be less supportive of rules, regulations and
management policy than would anglers in the older age cohorts.
Resulis of the ANOVA provide substantial support for this
prediction (Table 6), Eight of the thirteen items were
significanty different between the age coherts, In addition, for
seven of the eight significant items, the ordering of the means
were as predicted, Anglers in the older age cohorts were more
supportive of various rules, regulations and management
poticies than were anglers in the younger age cohonts. We
therefore reject HoS, and accept HaS as stoted,
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Discussion and Conclusions

Results of this study indicate that for some dimensions,
differences exist between anglers in different age cohorts. For
other dimensions, few differcnces were found. No significant
between cohort differences were found on measures of the
activity-specific and non activity-specific elements of the
fishing experience. There were some significant findings
relative 1o mediated interaction and resource dependency, but the
results were not strong or pervasive. The strongest and clearest
findings were that anglers in older cohorts were much more
supportive of various management rules and regulations.
Informuation of this type can be useful 1o resource managers as
they seck to provide the type of experience sought, and as they
seek support for management policies.



These results provided some support for recreation
specializaiion as presented by Ditton et al. {1992). Where
results were not significant, and null hypotheses not rejected,
questions can be raised. For hypotheses one and two, is the re-
conceptualization flawed, or 18 age cohort an inadeguate or

inappropriate classification variable? Resulis from Ditton et al.

(1992) suggests that age cohort may not be an adequate
classification tool, Continucd research is necessary to further
develop and undersiand recreation specialization.
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